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SHARING EXPERTISE
February 12, 2021

Via Electronic and Overnight Delivery

Mark Wejkszner, P.E.

Air Quality Program Manager

Pennsylvania Department of Environmental Protection
Northeast Regional Office

2 Public Square

Wilkes-Barre, PA 18701
RA-EPNEstacktesting@pa.gov

AnnMary Bibl

PSIMS Administrator

Source Testing Section

Pennsylvania Department of Environmental Protection
Rachel Carson State Office Building

400 Market Street

Harrisburg, PA 17101

RA-EPstacktesting@pa.gov

Re:  Plan Approval No. 39-00055B
Submission of Stack Test Report
B. Braun Medical Inc. Facility
901 Marcon Boulevard
Allentown, Pennsylvania

Dear Mr, Wejkszner and Ms. Bihl:

B. Braun Medical Inc. (B. Braun) was issued Plan Approval No. 39-000558 (the Plan
Approval) on January 30, 2020. The Plan Approval authorized the installation and
operation of a new control device at the facility, consisting of a Catalytic Oxidizer with
Peak Shaver (Source 1D C004). B. Braun commenced full operation of the control system
on September 21, 2020, and performed emissions testing on December 15, 2020 according
to the protocol approved by PADEP on November 30, 2020.

In accordance with Condition E.004 of the Plan Approval, please accept for review the
enclosed emission test report prepared by Pace Environmental. By copy of this letter to
EPA, this letter will likewise serve as submission of the results of a performance test
pursuant to 40 C.F.R. Part 63, Subpart O, Ethylene Oxide Emissions Standards for
Sterilization Facilities.
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Please note that the emission test report contains confidential business information. This
information is clearly marked. The confidential business information is process operating
data that, if disclosed, would reveal production or process figures or methods that are
unique to B. Braun and would adversely affect and cause substantial harm to B. Braun’s
competitive position by revealing trade secrets, including intellectual property rights. The
information identified as confidential does not constitute emission data. As such, B. Braun
requests that PADEP and EPA maintain the designation of this information as confidential
and restrict the disclosure of such material consistent with Section 13.2 of the Pennsylvania
Air Pollution Control Act, 35 P.S. § 4013.2, and 40 CFR Part 2, Subpart B. B. Braun is
submitting both a public and a confidential copy of the test report.

Also enclosed for review is a Performance Evaluation Report prepared in accordance with
40 C.F.R. Part 63, Subpart O, Ethylene Oxide Emissions Standards for Sterilization
Facilities for the continuous temperature monitoring system installed on the control device
and used to demonstrate compliance with Subpart O and Plan Approval Condition E.006.

iIf vou have any questions concerning these reports, please contact me at (610) 596-2474
or grie.geder@bbraunusa.com.

Sincerely,
B. Braun Medical Inc.

P

Eric Geder, CSP
EH&S Manager

ce: EPA Region 3
Director, Air Protection Division
1650 Arch Street
Philadelphia, PA 19103




PUBLIC VERSION

40 CFR 63 SUBPART 0 & PADEP PLAN APPROVAL
COMPLIANCE EMISSIONS TEST REPORT FOR THE
ANGUIL CATALYTIC OXIDIZER WITH PEAK SHAVER (SOURCE ID C004)
AT B. BRAUN MEDICAL, INC.
ALLENTOWN, PENNSYLVANIA

Plan Approval No. 38-000558
Issuance Date: January 30, 2020
Primary Facility ID No.: 514477

Prepared for:

B. Braun Medical, inc,

Attn: Mr. Eric Geder,
EH5&S Manager
961 Marcon Bivd.,
Allentown, PA 18109
{610) 596-2474

Submitted to:

PADEP- Central Office
Attn: PSIMS Administrator
P.0. Box 8468
Harrisburg, PA 17105-8468
and
PADEP- NE Regional Office
Attn: Mr. Mark Woejkszner
2 Public Square

Wilkes-Barre, PA 18711-0790

and
U.S. EPA Region 3
1650 Arch Street

Prepared By:

Erita L. Bolek, QA/QC Manager
PACE Environmental
{PADEP Lak RegiD Mo, 39-03352)
5260 West Coplay Road
Whiteha“, PA 18052
{610) 262-3818

Philadelphia, PA 19103-2029

Test Date: December 15, 2020

Report Date: February 12, 2021

PACE Environmental
5260 West Coplay Road, Whitehall, PA 18052
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Lo INTRODUCTION

PACE Environmenta| (PACE)} was retained by B. Brayn Medical, Inc. (B. Braun) to perform an emissions
compliance test at their facility located in Altenitown, Pernsylvania. Testing was performed to determine
ethylene oxide (EtO) emissions from the Catalytic Oxidizer {CatOx) with Peak Shaver {Source ID No. Cop4}. B.
Braun operates eight EtQ sterilization chambers {(Source ID Nos. 101 through 108) and one aeration room

{Source ID No, 110). Et0 emissions from these sources are controlled by Source ID No. €004,

limits specified in the facility’s Pennsylvania Department of Environmental Protection (PADEP) Plan Approval
No. 359-000558 and 40 CFR 63 National Emission Sta ndards for Hazardous Air Pollutants for Source Categories
{NESHAP) Subpart 0O, “Ethylene Oxide Emissions Standards for Sterilization Facilities”, Testing was performed
in accordance with the approved compliance test protocol and follow Up correspondence with the

In our assessment of the results, this source is compliant with all applicable emission limits found in the
facility permit.

Table 1.1 Test Results Summary

Plan Approval No.: 38-000558
Issuance Date: ' ' lanuary 30, 2020 T
Primary Facility ID No .- 514477 o

ourc L Stariiimt&a(:hamber 7 {Source ID N ‘?‘}
Control Device: Catalytic Oxidizer with Peak Shaver {Source iD C004)
Test Date: 12/15/30

Tested Pollutant Average Test Result Emission Limit Compliance Statys

59.98% 299%

EtC (% emissions reduction, grams basis} Compliant

 Source: o Aeration Room {Source ID No, 110)
Control Devige: Catalytic Oxidizer with Peak Shaver (Source iD C004)
Test Date: 12/15/20
Tested Pollutant Average Test Result Emission Limit Compliance Statyus
EtO (ppmvd) 0.701 ppmvd <1 ppmvd Compliant
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1.0 INTRODUECTION {CONT'D}

Tables 1.2 and 1.3 below summarize the reference methods used during this test program.

Table 1.2 Test Methodology - Sterilization Chamber

Parameter | Method

Sterilization Chamber Outlet / Oxidizer inlet

EtO inlet loading to Calculated based on Et0 cylinder charge weights, FtO mass percent of gas and documented
oxidizer temperature, pressure, and volume by B. Braun personnel.

Oxidizer Qutlet

U.5. EPA Method 1, “Sample and Velocity Traverses for Stationary Sources”

Volumetric Flow
Rate U.5. EPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate {Type §

Pitot Tube)”

Oxygen & Carbon US. EPA Method 3A, “Determination of Oxygen and Carbon Dioxide Concentrations in
Dioxide Emissions from Stationary Sources {Instrumental Analyzer Procedure)”

‘Moisture U.5. EPA Method 4, “Determination of Moisture Content in Stack Gases”

U.S. EPA Method 25A, “Determination of Total Gaseous Qrganic Concentration using a

§ EtO - ”
Flame lonization Analyzer

During sterilization, each test run lasted the duration of the first chamber evacuation, which is approximately
20 minutes. The duration of Runs 1, 2 and 3were 22,22 and 21 minutes, respectively, During each rin, the
muoisture content was sampled for 30 minutes at g 2.0 inch of water [delta H) sampling rate to meet the
method sample volume reguirement of 21 dry standard cubic feet {dscf),

Table 1.3 Test Methodology- Aeration Room

Parameter i Method

Oxidizer Outlet

Moisture U.S. EPA Method 4, “Determination of Moisture Content in Stack Gases”

U.5. EPA Method 25A, “Determination of Total Gaseous Organic Concentration using a

£t s »
| B0 FlamelonlzatlonAnalyzer’

EtO outlet emissions are reported as ppmvd during both the sterilization and aeration test scenarios. EtO
outlet mass emissions as pounds per hour {(Ib/hr) are reported during sterilization only. Emissions results
during each test scenario are detailed in Tables 3.1and 3.2.
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2.0 QUALITY ASSU RANCE SUMMARY

All calibrations, QA/QC checks, and leak checks conducted during this test Program were within the acceptahle
limits established by the U.S. EPA methods. All data supporting these findings can be found in the appendices of
the report,
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3.0 SUMMARY OF RESULTS

The results of the Sterilization Chamber and Aeration Room tests are detailed below in Tables 3.1 and 3.2,
respectively. All results are below the permitted emission limits.

Table 3.1 Executive Summary: Sterilization Chamber
Run 1 | 2 3
Date | 12/15/20 12/15/20 12/15/20
Time 0836-0858 1310-1332 1709-1730 Average | Emission Limit
Outlet Volumetric Flow Rate J
dscfm 15,727 15,663 18,129 | 16,506 | ..
Dutlet Ethylene Oxide
pprav, dry 0.736 0.806 0.784 0775 | e
pounds/hour 0.0794 0.0865 6.0975 g.0878 | .
grams i3.4 14.7 15.8 | 46 | e

Inlet Ethylene Oxide

62,336

grams 64,705

CatOx Efficiency

v%, EtO grams basis ‘ 99.978 99.977 | 89.975 ‘ 99.977 =89%
Table 3.2 Executive Summary: Aeration Room

Run 1 2 3

Date 12/15/20 12/15/20 12/15/20

Average Emission Limi
Time 1042-1142 1155-1255 1535-1635 & mission Limit
Ethylene Oxide Outlet
ppmv, dry 0.713 0.658 i 0.731 0.701 £1.0
Page 4 of 153
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40  TECHNICAL DISCUSSION

All testing was performed as detailed in the approved test protocol and agreed upon in follow up
corf&spondence with Mr. Kenneth Kuschwara of PADEP (see Appendix A). No technical difficulties or protocol
deviations were experienced during this test program.
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5.0  PROCESS DESCRIPTION

B. Briun operates a medical device manufacturing facility in Allentown, PA. This facility operates a newly
installed Anguil Environmental Systems, Inc. {Anguil) control device system which consists of a peak shaver
and 3.0 million British thermal units per hour (MMBtu/hr) natural gas-fired catalytic oxidizer. The “Anguil
System” controls EtO emissions from the eight Sterilizers and Aeration Room {Source IDs 101~ 108 and 110,
collectively known as “Source Group 1” or “EtO Sterilizers”). The Anguil System control device is intended to
replate the pre-existing Catalytic Oxidizer (Control Device ID C001) and Wet Scrubber Deoxx Unit (Control
Device ID CO02).

5.1 Sterilization Process

B. Braun manufactures medical devices for multiple health care applications. These instruments must be
properly sterilized to ensure the safety of patients and health care providers, as well as to satisfy specific,
rigorous standards imposed by the United States Food and Drug Administration (FDA). To accomplish these
critical objectives, B. Braun implements appropriate procedures to achieve proper sterilization of the medical
devices in the context of the manufacturing process at the facility.

The sterilization process utilizes EtO within the eight sterilization chambers. At the conclusion of the EtO dwell
portion of the sterilization process, EtO is evacuated from the chamber using a vacuum pump that discharges
to the Anguil System. From the sterilization chambers, the sterilized medical devices are taken to the
Aeration Room where residual EtO is released from the sterilized devices and controlled with the Anguil
System.

The peak shaver works to normalize the concentration of EtO sent to the catalytic oxidizer. The peak shaver
recirculates water from a holding tank over a packed scrubber bed. The sterilizer exhaust runs countercurrent
to the water and the EtO is absorbed into the water. After the sterilization cycle is finished, the EtO is stripped
from the water via a fresh air source at a controlled rate and directed to the catalytic oxidizer. In the exhaust
stream to the catalytic oxidizer, the peak shaver exhaust mixes with Aeration Room air in the interconnecting
ductwork.

The catalytic oxidizer is comprised of three total CARULITE 500 pelletized catalyst beds. The catalyst bed
temperatures are monitored using Type K thermocouples in accordance with 40 CFR §63.364(c) to ensure
compliance with the manufacturer’s minimum temperature recommendations as required by 40 CFR
§63.363(b)(3). A performance evaluation of the temperature monitor was performed during the performance
test as required by 40 CFR §63.8(e).
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5.2 Operating Conditions during Testing

The following two sections describe the actual process operations during the sterilization chamber test and
the asration room test.

Initi aloperational compliance of the control device has been demonstrated by ensuring that the temperature
in the oxidation chamber is maintained at a temperature above the minimum oxidation temperature
recommended by the catalyst manufacturer while the catalytic oxidizer system is operating and controlling
EtO emissions. During the stack test, the oxidizer inlet temperature was operated at a set point of
154.4°C/310°F, in order to ensure sufficient margin above the minimum inlet temperature recommended by
the catalyst manufacturer (150°C/302°F). According to Plan Approval Condition Ell.6.c, ongoing compliance
will be demonstrated by maintaining an inlet temperature above the minimum oxidation temperature
achieved during the successful performance test {152.8°C/307°F).

All process data collected during the test program and forwarded to PACE is provided in Appendix G. Tables
5.1 and 5.2 summarize the process parameters recorded during each test scenario by B. Braun personnel.

5.2.1 Sterilization Chambers

Testing was performed on an empty sterilization chamber, charged with a typical amount of EtO, for the
duration of the first evacuation under normal operating conditions (i.e., sterilization pressure and
temperature) as required by 40 CFR §63.365(b)(1).

Sterilization Chamber 7 (Source ID No. 107) was used for compliance demonstration since it is the largest
chamber with a total volume of 3,600 cubic feet and, when used in conjunction with sterilization process cycle
#1, provides the highest loading of EtO to the control device that is possible under normal operating
conditions. The chamber was charged with approximately pounds of EtO. The first evacuation of Et0
fromthe chamber lasted approximately 20 minutes. Three separate test runs were conducted during three
separate first evacuation periods.

The amount of EtO loaded into the sterilizer was determined by weighing the EtO gas cylinder used to charge
the sterilizer before and after charging. At the completion of the first evacuation, facility personnel recorded
the chamber temperature, pressure and volume using pre-existing eqguipment.

The inlet and outlet temperatures (°F) for the catalyst bed were recorded at 1-minute intervals by facility
personnel to document proper operation of the control device during testing.
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Table 5.1 Process Parameter Summary- Sterilization Chamber

RuntNumber 1 2 3
Test Date 12/15/20 12/15/20 12/15/20

Averages
Test Time 0836-0858 | 1310-1332 | 1708-1730

Process/Control Device Data Summary

| EtO gas charged to chamber {Ibs)

Initial chamber pressure (psia)

Initial chamber temperature {°C)

Final chamber pressure

Final chamber temperature

Minimum Inlet temperature during performance test (°F) 307° /A
Average CatOx Inlet temperature (°F) 313.4 313.3 3129 313.2
Average CatOx Outlet temperature (°F) 349.9 353.1 352.6 351.9

INote the minimum temperature during sterilization was 308°F; however, the overgll minimum during the entire
performance test was 307°F,

5.2.2 Aeration Room
During the aeration room tests, the room was loaded with the maximum number of sterilized equipment B.
Braun could load into the room. The residual EtO from this sterilized equipment was released in the aeration

room and vented to the oxidizer.

The inlet and outlet temperatures (°F) for the catalyst bed were recorded at 1-minute intervals by facility
personnel to document proper operation of the control device during testing.

Table 5.2 Process Parameter Summary- Aeration Room
Run Number 1 2 3
Test Date 12/15/20 12/15/20 12/15/20

Averages
Test Time 1042-1142 | 1155-1255 | 1535-1635
Process/Control Device Data Summary

Minimum Inlet temperature during performance test {°F} 307 N/A
Average CatOx Inlet temperature {°F) 3098.7 309.8 309.8 309.8
Average CatOx Outlet temperature (°F) 3316 323.2 3295 328.1
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6.0  PERSONNEL AND CERTIFICATIONS

Fiefd Sampling on this Project was performed by:

Bra ndon Gallagher, John Donnelly and Larkin Recke
Caleulations and Report Preparation were performed by:
Erical. Bolek

CERTIFICATION STATEMENT:

I certify that “to the best of my knowledge” this source test report has been checked for completeness, and
that the results presented herein are accurate, error-free, legible, and representative of the actual emissions
measured during testing.

Sulbrmitted by: Reviewed by:
Erica L. Bolek John Donnelly
QA/QC Manager Partner

Project/Field Personnel:

Brandon Gallagher
Project Manager
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RESPONSIBLE-OFFICIAL CERTIFICATION

The below certification is for the compliance emissions test performed on the outlet sta
oxid er and Peak Shaver {C004) while testing both Sterilization Chamber and Aeratio
sceryarios on December 15, 2020 at B, Braun Medical, Inc. in Allentown, Pennsylvania.

ck of the Catalytic
n Room Oprerating

t certify that “to the best of my knowledge” this source test report has been checkad for com
that the results presented herein are accurate, error-free, legible, and representative of the 3
measured during testing,

ﬁieteh@:ss, andg
ctual emissions

;tg
Signature
WY W
By Dovand
Marne
S LA
Title
£
212
Date
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7.0 SAMPLE LOCATION

EPA METHOD 1

Sample and Velocity Traverses for Stationary Sources

Customer 8. Braun Diameters Upstraam of Disturbance {A)

Fagility Medical equipment & sterilization Dfarnetérs Downstream of Disturbance t4] t{%
City, State Allentown, PA Total No. of Traverse Points Reguired 16
Test Date 12/15/20 Number of Ports 3
Test Location CatOx Outlat Traverse Boints per Port "‘“};‘
Diameter of Stack 23.5 inches Fraverse {(Horizontal or Vertical) Vv

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE
AND NONPARTICULATE TRAVERSES

Duct Diameters Upstream from flow disturbances
{Disturbance A)

Ao L OPEMR g e
0.5 1.0 1.5 20 | ‘-?
| | | % E |
Whdth
a0 a} higher number is for rectangular Disturbance
stacks or ducts na
up "
ki Deg=2LlW=
/Particulate ! howe L+ -
24 or 25 {3} |
201 LW%D 5 Disturbance
16 16
b i i2 ,
il P4 CROSS-SECTIONAL LAYOUT
Nonparticulate Sorg v FOR RECTANGULAR STACKS
. Total Matrix
¥ : E Travese Points
Z 3 4 5 4] 7 £ g ] 3Ix3
12 4x3
Duct Diameters Downstream from flow disturbances 16 4xh
{Disturbance 8} 20 5x4
25 5x5
LOCATION OF TRAVERSE PEINTS IN CIRCULAR STAUKS
Point {Percent of stack diameter from TRAVERSE POINT LOCATIONS
Number inside wall to traverse point) Distance Port Tota!
On A Number of Traverse Points on a Diameter Numbar | from Wall Depth Distance
Diameter 4 8 3 10 12 {inches} {inches) {inches)
1 6.7 4.4 32 2.8 2.1 1 0.9 0.9
250 14.6 105 8.2 8.7 2 3.1 31
3 75.0 29.6 19.4 14.6 11.8 3 5.7 57
4 93.3 70.4 32.3 226 17.7 4 9.5 55
5 85.4 §7.7 342 25.0 5 200 0.0
& 95.6 30.6 65.8 35.6 & 238 738
7 85,5 77.4 64.4 7* 26.4 26.4
g 96.8 85.4 75.0 8 286 386
4 318 823 g
10 97.4 8.2 10
1 53.3 11
12 97.9 iz

*Note: A complete set of flow traverses was measured priorto testing during normal process operations. The average differential pressure
{4} reading was calculated, and the pitot tube was secured in the stack at the traverse poing with the reading closest 1o the average Ap
value (Traverse Pt#7). The Ap and stack temperature was recorded 3t one-minute intervals during each run. The pHat tibis was manitored
fraquently to ensure proper alignment within the stack.
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8.0 CYCLONICFLOW

Lycation:
GtOx Outlet

CYCLONIC FLOW

Rotation Angle, Degrees

Point
Port A Port B
» 1 2 4
2 2 3
3 0 1
4 0 0
5 0 0
6 0 0
7 0 1
8 0 1
Average 0.5 13
Overall Average 0.9

Note: The absence of cyclonic flow is verified with an average angle less than 20 degrees,
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APPENDIX A

PROTOCOL CORRESPONDENCE 8
APPROVED TEST PROTOCOL
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senvironmental.com

From: Kuschwara, Kenneth <kkuschwara@pa.gov>

Sent Monday, November 30, 2020 3:05 PM

Ta: Eric Geder

L Kempa, Raymond; Patel, Shailesh: Erica Bolek

Subject: RE: [External] RE: B. Braun Med Inc., Allentown Facility Baseline Test Protocol Review Completed - See

Letter, Attached

Eric,
Your responses are acceptable for the upcoming performance test.

Have a great evening,

kenneth Kuschwara, M.S. | Environmental Chemist 2
Department of Environmental Protection

Rachel Carson State Office Building

400 Market Street | Harrisburg, PA 17105-8468

Phone: 484.250.7517 | Fax: 717.772.2303
www . dep.pa. soy

SOURCE TESTING FAQs
hitps:/fwww.dep.pepov/Business/Alr/BAL/ Business Topics/Suurce Tasting/Pag ag/defasult aspy

PRIVILEGED AND CONFIDENTIAL COMMUNICATION

The information transmitted is intended only for the person or entity to whom it is addressed and may contain confidential and/or privileged material. Any
use of this information other than by the intended recipient is prohibited. if you receive this message in error, please send a reply e-mail to the sender and
delete the material from any and ali computers,

From: Eric Geder <eric.geder@bbraunusa.com>

Sent: Monday, November 30, 2020 2:51 PM

Ta: Kuschwara, Kenneth <kkuschwara@pa.gov>

Ce: Kempa, Raymond <rkempa@pa.gov>; Patel, Shailesh <spatel@pa.gov>; Erica Bolek
<erica@paceenvironmental.com>

Subject: [External] RE: B. Braun Med Inc., Allentown Facility Baseline Test Protocol Review Completed - See Letter,
Attached

ATTENTION: This email message is from an external sender. Do not open links or attachments from unknown sources. To
report suspicious email, forward the message as an attachment to £ SEAME b oy,

Kenneth,

We eppreciate the timely review of the submitted test protocal for the 8. 8raun {Plan Approval #3%-000558] faciliny,
Pleass see the attached response to the concerns prasented in the letter sent on November 259, 2020,
& copy of this letter was also send overnight via UPS.
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Regards,
Eric

Eric Geder, 05P
EHSAS Manager
B|Braun Medical, Inc.
Phone: 610-596-2474

Cell: 484-387-9254
Email grie pederiibbraunuss com

%}% Flease concuier the snvimmment Sefore prindig s gemad

From: Kuschwara, Kenneth [maiitoidusehwion @os.aoy]

Sent: Wednesday, November 25, 2020 6:55 AM

To: Eric Geder <grig peder@bbraunusa com>; Erica Bolek <grign@oscennvionmentalosim

Ce: Kempa, Raymond <rhempa®pa gove; Patel, Shailesh <spatel@pa gov>

Subject: B. Braun Med Inc., Allentown Facility Baseline Test Protocol Review Completed - See Letter, Attached

Eric and Erica,
The B. Braun Med Inc., Allentown Facility baseline test protocol review is completed - see letter, attached.

FYI -1 will be out of the office beginning November 25" and return on November 30t Have a great holiday.

Kenneth Kaschwara, M.S. | Environmental Chemist 2
Department of Environmental Protection

Rachel Carson State Office Building

400 Market Street | Harrisburg, PA 17105-8468

Phone: 484.250.7517 | Fax: 717.772.2303
www.dep pa. ooy

SOURCE TESTING FAQs
hitps://www dep.pa.gov/Business/Alt/BAO Business Tapics/Sou reelesting/Poges/default aspy

PRIVILEGED AND CONFIDENTIAL COMMUNICATION

The information transmitted is intended only for the person or entity to whom it is addressed and may contain confidential and/or privileged material. Any
use of this information other than by the intended recipient is prohibited. If you receive this message in error, please send a reply e-mail to the sender and
delete the material from any and all computers.

The information contained in this communication is confidential, may be attorney-client privileged, may
constitute inside information, and is intended only for the use of the addressee. It is the property of the
company of the sender of this e-mail. Unauthorized use, disclosure, or copying of this communication or any
part thereof is strictly prohibited and may be unlawful. If you have received this communication in error, please
notify us immediately by return e-mail and destroy this communication and all copies thereof, including all
attachments.
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Movember 30, 2020

Mr. Kenneth Kushwara

Environmental Chemist I]

Source Testing Section

Pennsylvania Department of Environmental Protection
Rachel Carson State Office Building

400 Market Street

Harrisburg, PA 17101

Re:  B. Braun Medical Inc,
Plan Approval No. 39-000558

Dear Mr. Kuschwara,

Thank you for your timely review of the Test Protocol submitted for the Catalytic Oxidizer
with Peak Shaver (Source ID: C004), used to control the emissions from the Sterilizers
(130, 3700, 1200, 1250, and 1000 cu. ft.) (Source IDs: 101-108) and Aeration Room
(Source ID: 110} at the B. Braun Medical, Inc. (“B. Braun™) Facility in Hanover Twp.,
Lehigh County pursuant to Plan Approval No. 39-00055B.

Your November 23, 2020 letter indicated that the Test Protocol was unacceptable to the
PADEP unless certain conditions listed therein are met. This letter will respond to the
conditions listed in your letter, and requests confirmation that B. Braun’s Test Protocol is
acceptable based on the additional information provided herein. Please find B. Braun’s
responses below, following the conditions set forth in your letter:

1. Although the protocol specifies that the sterilizer chamber evacuation time is
approximately 20 minutes, a performance test should consist of three 1-hour test
runs. Increasing the number of proposed (3) chamber evacuations would be an
acceptable option to increase total testing time for the sterilizer performance test.

Response: While B. Braun acknowledges that a performance test typically consists of three
I-hour runs, this condition is inconsistent with the 40 CFR Subpart O regulations and Plan
Approval conditions governing the performance testing procedures. 40 CFR 63 365(b) and
Plan Approval Condition E.IL5 describe the procedures to be used “to determine the
efficiency of all types of control devices used to comply with 63.362(c), sterilization
chamber vent standard.” 40 CFR 63.365(b)(1), and Plan Approval Conditions E.I1.5(b)
and E.IL5(b)(1), all state that “These procedures shall be performed on an empty
sterilization chamber, charged with a typical amount of ethylene oxide, for the duration
of the first evacuation under normal operating conditions (i.e. sterilization pressure
and temperature). [emphasis added].”

2252951 1.docy
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40 CFR 63.365(b)1)(vi) and Plan Approval Condition EILS(BY (v state that the
performance test procedures referenced above shall be repeated three times, and the
arithmetic average percent efficiency of the three runs shall determine the overall
efficiency of the control device. Therelore, requiring additional evacuations would be
inconsistent with Subpart O and Plan Approval requirements.

The general requirements for performance testing described in 40 CFR 63.7 do not require
that the test runs be 1-hour in duration. In fact, 40 CFR 63.7(eX?3) states that “Each run
shall be conducted for the time and under the conditions specific in the relevant standard.”
Likewise, the sampling and analytical methods described in the protocol do not specify a
run duration.

Furthermore, increasing the number of sterilization chamber evacuations beyond what is
requirsd by the federal emission standard and Plan Approval conditions will add
significantly to the cost and operational downtime required to carry out the performance
test.  Because of the wide fammable and explosive ranges of ethylene oxide
concentrations, B. Braun’s sterilization procedures are highly automated. and require
multiple consecutive chamber evacuation purges using nitrogen and air to ensure safe
operations. Because of this, it is not possible to perform multiple, consccutive evacuations
of a chamber fully charged with ethylene oxide. Although the first evacuation of ethylene
oxide takes approximately 20 minutes, the total sterilization process cycle time is
approximately 5 hours start-to-start, and cannot be modified for safety reasons {and
because such modification would not reflect the “normal® operating conditions required for
testing). Therefore, adding additional sterilization cycles to meet the 1-hour condition from
your letter would add af Jeast 30 hours of additional downtime to the sterilization process,
at a time when B. Braun’s medical device products and sterilization services are in great
need.

For purposes of demonstrating compliance with the aeration room vent standard, and as
described in the Test Protocol, B. Braun will perform three 1-hour test runs, However, for
demonstrating compliance with the sterilization chamber vent standard, B. Braun
respectiully requests that the PADEP allow it to utilize an approximately 20-minute test
run, for consistency with representative facility operations and with the performance test
procedures described in the federal emission standard, Plan Approval, and Test Protocol.

2. To the extent possible, the aeration room process should aerate C2HiO at maximum
normal operating conditions (MNOC), which is worst-case conditions for VOC
concentration emissions during the aeration test.

B. Braun will make every reasonable effort to ensure that the aeration room is as full of
product as possible on the date of the performance test. While the amount of product in
the aeration room at any given time is highly dependent on customer demand and order
fulfillment, in all circumstances ethylene oxide concentrations from the aeration room vent
are expected o be far lower than those from the sterilization chamber vent during the first
gvacuation,
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3. For euch sterilizer and acration room test, a process sumniary table, displayiyg
individual run and test average columns, and including all sources, parameters, wpd
units, must be included in the test report. Include applicable Pressures,
temperatures, CoHaO usage, setiings, rates, ete. to show actual operating conditiong
during the tests. Also include applicable process parameters for both the peak
shaver and catalytic oxidizer processes {oxidizer parameters must include catalyst
inlet/outlet temperatures and catalyst AP (if possible)). Any manually recorded
process parameter raw dila values shall be recorded at 15-minute intervals duri ng
each test run, where possible, and included in the test report.  Also. include all
electronic raw data sheets in the test report.

B. Braun will provide all applicable and possible process parameters and operating
conditions in the test report, in both summary and electronic formats.

4. 40 CFR 63 Subpart O requires establishing a catalytic oxidizer minimum
temperature operating limit during this initial performance test. However, an
oxidizer catalyst inlet target (actual) termperature has not been proposed in the
protocol. A proposed target temperature must be approved by the Wortheast
Regional Office prior to the performance test date.

B. Braun has been in contact with the Northeast Regional Office to discuss the catalytic
oxidizer inlet temperature during performance testing. The recommended minimum inlet
temperature identified by the catalyst manufacturer is 302°F. For performance testing, B,
Braun has proposed a set point temperature of 310°F in order to provide a sufficient margin
of compliance and to demonstrate compliance with the destruction efficiency and/or outlet
concentration standard.

5. For EPA Method 254, the VOUC analyzer sampling system components must be
heated to 350°F minimum to prevent condensation of VOCs.

According to the National Institutc of Standards and Technology (NIST) Chemistry
WebBook, ethylene oxide (the only VOC being evaluated during this performance test)
has a boiling point of approximately 51°F. For this performance test, B. Braun proposes
to heat the sampling system components to 250°F to prevent condensation of sthylens
oxide.

Thank you for your consideration of this information. Please also allow this letier to
confirm that performance testing will take place on December 15, 2020, commencing at
approximately 8:00 a.m. This notice is made in accordance with Condition E.004(3) of the
Plan Approval, which requires at least fifieen (15) days prior notification of the date and
time of testing.

1 you have any questions concerning this notification, pleasc contact me at (610 596-2474
or gric.geder@hbraunusa.com.
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Sincerely,
B. Braun Medical Inc,

-
e

P - Mf,
2 (#
- e
Eric Geder, CSP A

EHS&S Manager

o Shailesh Patel, PADEP
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November 23, 2020

Mr. Eric Geder
EHS&S Manager

B. Braun Medical, Inc.
901 Marcon Bivd.
Allentown, PA 18109

Re: 40 CFR 63 Subpart O Catalytic Oxidizer/Peak Shaver Baseline Test Protocol Review
B. Braun Med Inc.
Allentown Facility, Hanover Twp., Lehigh County

Dear Mr. Geder:

On October 14, 2020, the Department of Environmental Protection (DEP) received a pre-test
protocol for the baseline testing to determine the VOC (as ethylene oxide; C2HsO) emissions and
destruction efficiency (DE) from the Catalytic Oxidizer With Peak Shaver (Source 1D: C004),
used to control the emissions from the Sterilizers (130, 3700, 1200, 1250, and 1000 cu, ft.)
(Source IDs: 101-108) and Aeration Room (Source ID: 110) at the Allentown Facility in
Hanover Twp., Lehigh County.

The protocol is unacceptable to the DEP, unless all of the following conditions are met:

L, Although the protocol specifies that the sterilizer chamber evacuation time is
approximately 20 minutes, a performance test should consist of three 1-hour test runs.
Increasing the number of proposed (3) chamber evacuations would be an acceptable
option to increase total testing time for the sterilizer performance test.

To the extent possible, the acration room process should aerate C2H4O at maximum

normal operating conditions (MNOC), which is worst-case conditions for VOC

concentration emissions during the aeration test.

3. For each sterilizer and aeration room test, a process summary table, displaying individual
run and test average columns, and including all sources, parameters, and units, must be
included in the test report. Include applicable pressures, temperatures, C2H4O usage,
settings, rates, etc. to show actual operating conditions during the tests. Also include
applicable process parameters for both the peak shaver and catalytic oxidizer processes
{(oxidizer parameters must include catalyst inlet/outlet temperatures and catalyst AP (if
possible)). Any manually recorded process parameter raw data values shall be recorded
at 15-minute intervals during each test run, where possible, and included in the test
report. Also, include all electronic raw data sheets in the test report.

4, 40 CFR 63 Subpart O requires establishing a catalytic oxidizer minimum temperature
operating limit during this initial performance test. However, an oxidizer catalyst inlet
target (actual) temperature has not been proposed in the protocol. A proposed target
temperature must be approved by the Northeast Regional Office prior to the performance
test date.

[
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5. For EPA Method 25A, the VOC analyzer sampling system components must be heated to
350°F minimum to prevent condensation of VOCs.

The test report must contain the DEP laboratory registration ID for any company, engaged in the
testing or analysis of environmental samples.

Acceptance of all testing is contingent upon the review of, and conformance to, the information
in the FAQs, posted on the Source Testing Section’s external website
(https://www.dep.pa.gov/Business/Air/BAQ/BusinessTopics/Source Testing/Pages/default.aspx);
otherwise, there may be adverse consequences, including the potential rejection of affected test
data, which may result in enforcement action.

It is my understanding that the testing will be conducted on December 15, 2020. Please notify
the Northeast Regional Office and me at least thirty calendar days, or more if specified by the
plan approval, prior to testing so that someone may be present to observe. Failure to do so could
result in a rejection of the test results. Final acceptance of the test results is contingent upon
fulfillment of all of the applicable requirements specified in Title 25, Chapter 139 of the PA
Code; Plan Approval #39-00055B; 40 CFR 63 Subpart O; and the DEP’s Source Testing Manual
(Revision 3.3; November 2000). If there arc any questions regarding this matter, please contact
me at your convenience at kkuschwara@pa.gov or (484) 250-7517.

Sincerely,

Kenneth Kuschwara, M.S.

Environmental Chemist 2

Source Testing Section

Division of Source Testing and Monitoring

cCs Ms. Erica L. Bolek
QA/QC Manager
PACE Environmental
5260 West Coplay Road
Whitchall, PA 18052

Mr. Shailesh Patel, Air Quality Program, Northeast Regional Office
Reading File, Source Testing Section

RPS:KMK :kmk
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40 CFR 63 SUBPART O & PADEP PLAN APPROVAL
COMPLIANCE EMISSIONS TEST PROTOCOL FOR THE
ANGUIL CATALYTIC OXIDIZER WITH PEAK SHAVER (SOURCE ID C004)
AT B. BRAUN MEDICAL, INC.
ALLENTOWN, PA

Plan Approval No. 39-000558
Issuance Date: January 30, 2020
Primary Facility ID No. 514477

Prepared for: Submitted to: Prepared By:
B. Braun Medical, Inc. Pennsylvania Department of Erica L. Bolek
Attn: Mr. Eric Geder Environmental Protection- Central PACE Environmental

901 Marcon Bivd. Office 5260 West Coplay Road
Allentown, PA 18109 Attn: PSIMS Administrator Whitehall, PA 18052
P.0O. Box 8468 PADEP Lab Reg ID No.: 39-03352
Harrisburg, PA 17105-8468
and

Pennsylvania Department of
Environmental Protection-
Northeast Office
Attn: Mr. Mark Wejkszner
2 Public Sgquare
Wilkes-Barre, PA 18701
and
U.S. EPA Region 3
1650 Arch Street
Philadelphia, PA 19103

Protocol Submittal Date: October 14, 2020

Proposed Test Date: December 15, 2020
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1.0 INTRODUCTION

PACE Environmental (PACE) has been retained by B. Braun Medical, Inc. (B. Braun) to provide sampling
support in conducting emissions testing on the Catalytic Oxidizer (CatOx) with Peak Shaver (Source ID
No. C004) located at their facility in Allentown, Pennsylvania. B. Braun operates eight ethylene oxide
{EtO) sterilization chambers (Source ID Nos. 101 through 108) and one aeration room (Source 1D No.
110). EtO emissions from these sources are controlled by Source 1D No. C004.

The purpose of this test program is to demonstrate compliance with the test requirements and
emission limits specified in the facility’s Pennsylvania Department of Environmental Protection
(PADEP) Plan Approval No. 33-000558 and 40 CFR 63 National Emission Standards for Hazardous Air
Pollutants for Source Categories (NESHAP) Subpart O, “Ethylene Oxide Emissions Standards for
Sterilization Facilities”.

The facility is a source using 10 tons as defined in NESHAP Subpart O §63.361. This test protocol
provides sampling and analytical procedures for testing the sterilization chambers and aeration room
using PADEP and the United States Environmental Protection Agency (U.S. EPA) methodology.

Three separate EtO test runs will be performed by simultaneously evaluating the inlet and outlet
conditions of C004 during sterilization chamber operation to determine compliance with the 99%
emissions reduction requirement.

For the aeration room, EtO emissions compliance can be demonstrated by using the outlet only
concentration-based emission limit of 1 part per million by volume, dry basis (ppmvd) or 99%
emissions reduction. Compliance will be demonstrated using the outlet only emission limit.

PACE will perform the on-site sampling and will prepare the final compliance report, which will include
the test results, calibrations, and all supporting field data and calculations to arrive at the reported

results.

Table 1.1 below summarizes the proposed test schedule. We have tentatively scheduled the test to
be performed December 15, 2020.

Table 1.1 Proposed Test Schedule

Day Tentative Date Activity

1 12/14/20 Travel/Set Up

Test sterilization chambers, then test aeration room,

2 1
2/15/20 then remove equipment
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1.1 Contact Information

B. Braun:

Contact Name; Eric Geder

Phone: (610} 596-2474

Email: eric.geder@bbraunusa.com
Address: 901 Marcon Blvd.

Allentown, PA 18109

Testing Contractor;

Contact Name: Erica L. Bolek

Company Name: PACE Environmental

Address: 5260 West Coplay Road
Whitehall, PA 18052

Office Phone: {610) 262-3818

Email: erica@paceenvironmental.com

1.2 Permit Information

Plan Approval No.: 39-000558
Permit Issuance Date:  January 30, 2020
Primary Facility ID No.: 514477

1.3 Source Information

Source ID Name: Catalytic Oxidizer with Peak Shaver
Source D No.: €004
Regulation: 40 CFR 63 Subpart O and the facility’s Plan Approval

1.4 Plant Safety Requirements

All personnel should wear hearing protection, safety shoes, safety glasses with side shields and a hard
hat. During the COVID-19 pandemic, entry into the facility will require temperature screening,
completion of self-declaration and issuance of a mask which needs to be worn at all times while at the
facility.
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2.0 SOURCE DESCRIPTION

B. Braun operates a medical instrument apparatus manufacturing facility in Allentown, PA. This
facility operates a newly installed Anguil Environmental Systems, Inc. {Anguil) control device system
which consists of a peak shaver and 3.0 million British thermal units per hour (MMBtu/hr) natural gas-
fired catalytic oxidizer. The “Anguil System” controls EtO emissions from the eight Sterilizers and
Aeration Room (Source 1Ds 101 — 108 and 110, collectively known as “Source Group 1” or “EtO
Sterilizers”). The Anguil System control device isintended to replace the pre-existing Catalytic Oxidizer
{Control Device ID C001) and Wet Scrubber Deoxx Unit (Control Device ID €002).

2.1 Sterilization Process

B. Braun manufactures medical instruments for multiple health care applications. These instruments
must be properly sterilized to ensure the safety of patients and health care providers, as well as to
satisfy specific, rigorous standards imposed by the United States Food and Drug Administration {FDA).
To accomplish these critical objectives, B. Braun implements appropriate procedures to achieve
proper sterilization of the medical instruments in the context of the manufacturing process at the
facility.

The sterilization process utilizes EtO within the eight sterilization chambers. At the conclusion of the
sterilization process, EtO is evacuated from the chamber using a vacuum pump that discharges to the
Anguil System. From the sterilization chambers, the sterilized instruments are taken to the Aeration
Room where residual EtO is released from the sterilized instruments and controlled with the Anguil
System.

The peak shaver works to normalize the concentration of EtO sent to the catalytic oxidizer. The peak
shaver recirculates water from a holding tank over a packed scrubber bed. The sterilizer exhaust runs
countercurrent to the water and the EtO is absorbed into the water. After the sterilization cycle is
finished, the EtO is stripped from the water via a fresh air source at a controlled rate and directed to
the catalytic oxidizer. in the exhaust stream to the catalytic oxidizer, the peak shaver exhaust mixes
with Aeration Room air in the interconnecting ductwork.

The catalytic oxidizer is comprised of three total CARULITE 500 pelletized catalyst beds. The catalyst
bed temperatures are monitored using Type K thermocouples in accordance with 40 CFR §63.364(c)to
ensure compliance with the manufacturer’s minimum temperature recommendations as required by
40 CFR §63.363(b}(3). A performance evaluation of the temperature monitors will be performed
during the performance test as required by 40 CFR §63.8(e).

A process flow diagram is provided in Figure 2.1 on the following page.
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2.2 Proposed Operating Conditions during Testing

The following two sections describe the intended process operations during the sterilization chamber
test and the aeration room test.

2.2.1 Sterilization Chambers

Compliance testing will be performed on an empty sterilization chamber, charged with a typical
amount of EtO, for the duration of the first evacuation under normal operating conditions (i.e.,
sterilization pressure and temperature) as required by 40 CFR §63.365(b){(1).

The facility intends to use Sterilization Chamber 7 {Source ID No. 107} for compliance demonstration.
Itis the largest chamber with a total volume of 3,700 cubic feet and, when used in conjunction with
sterilization process cycle #1, will provide the highest loading of EtO to the control device that is
possible under normal operating conditions. The chamber will be charged with approximately
pounds of £t0 since the facility has identified this as being the standard loadi ng amount necessary to
run sterilization process cycle #1 in chamber #7. The first evacuation of EtO from the chamber
typically lasts approximately 20 minutes. Three separate test runs covering the entire duration of the
first evacuation will be performed.

The amount of EtO loaded into the sterilizer will be determined by weighing the EtO gas cylinder used
to charge the sterilizer before and after charging. The weights will be recorded to the nearest 45
grams (0.1 Ib). The total mass of gas charged will be multiplied by the weight percent of EtO present
in the gas. At the completion of the first evacuation, facility personnel will record the chamber
temperature, pressure and volume using pre-existing equipment. The facility will provide PACE with
this data. The calibration gas certificate of the Et0Q cylinder used to charge the sterilization chamber
will be included in the test report.

PACE will use the information provided by B. Braun to calculate the amount of EtO charged in the
sterilizer (W), the residual mass of EtQ in the sterilizer {(Wr) and the total mass of EtO at the inlet to
the control device (W) using the equations provided in 40 CFR §63.365(b)(1)(i}(A), §63.365(b}{1){ii) &
§63.365(b)(1)(iii), respectively.

The inlet and outlet temperatures {°F) for the catalyst bed will be recorded at 15-minute intervals {or
more frequently if possible) by facility personnel to document proper operation of the control device
during testing.
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2.2.2 Aeration Room

During the aeration room tests, the room will be loaded with the typical amount of redical
equipment B. Braun would load into the room. The residual EtO from this sterilized equiprment is
released in the aeration room and vented to the oxidizer,

The inlet and outlet temperatures (°F} for the catalyst bed will be recorded at 15-minute intervals {or
more frequently if possible) by facility personnel to document proper operation of the control device
during testing.
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3.0 TEST METHODOLOGY

The test program approach involves conducting a series of three test runs on both the sterilization
chamber and aeration room for EtO emissions control using EPA Reference Methods. As previously
noted, for the aeration room test, compliance will be demonstrated with the outlet only
concentration-based emission limit. The outlet analyzer will be calibrated using EtO calibration
standards as required by 40 CFR §63.365(c}(2).

This testing will be conducted over the course of one test day. The proposed measurement
parameters, associated test methods, and test duration are summarized in Tables 3.1 and 3.2 below.

Table 3.1 Test Methodology - Sterilization Chamber?

Number of Runs
Parameter Method & Duration?
Sterilization Chamber Outlet / Oxidizer Inlet
EtO inlet Calculated based on EtO cylinder charge weights, EtQ mass percent 3 ~20-minute
loading to of gas and documented temperature, pressure, and volume by B. runs
oxidizer Braun personnel,
Oxidizer Qutlet
U.S. EPA Method 1, “Sample and Velocity Traverses for Stationary
. ” Measurements
Volumetric Sources taken in 1-
Flow Rate U.S. EPA Method 2, “Determination of Stack Gas Velocity and . .
. ) N minute intervals

Volumetric Flow Rate (Type S Pitot Tube)

U.S. EPA Method 3A, “Determination of Oxygen and Carbon .
Oxygen & . . . - . 3 ~20-minute

L Dioxide Concentrations in Emissions from Stationary Sources

Carbon Dioxide » rung

{Instrumental Analyzer Procedure)

. U.S. EPA Method 4, “Determination of Moisture Content in Stack 3 30-minute®

Moisture "

Gases runs
£tO U.5. EPA Method 25A, “Determination of Total Gaseous Organic 3 ~20-minute

Concentration using a Flame lonization Analyzer” runs

*The proposed methodology will be used to demonstrate compliance with the emission standards specified in 40

CFR §63.362(c).

“Test runs will last the duration of the first chamber evacuation, which is approximately 20 minutes.
‘Moisture sampling time will most likely extend slightly beyond the length of the first evacuation to meet the
method sample volume requirement of 21 dscf.
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3.0 TEST METHODOLOGY (CONT’D)

Table 3.2 Test Methodology- Aeration Room?

Number of Runs
& Duration

Parameter Method

Oxidizer Qutlet

U.S. EPA Method 4, “Determination of Moisture Content in Stack

Moisture
Gases”

3 60-minute runs

U.5. EPA Method 25A, “Determination of Total Gaseous Organic

EtC ) . _— ”
Concentration using a Flame lonization Analyzer

3 60-minute runs

1The proposed methodology will be used to demonstrate compliance with the emission standards specified in 40
CFR $63.362(d).

EtO outlet emissions will be reported as parts per million dry volume {ppmvd)} during both the
sterilization and aeration test scenarios. EtO outlet mass emissions as pounds per hour (Ib/hr) will be
reported during sterilization. The average of the three valid test runs will be used for compliance
demonstration. Emission limits and proposed operating ranges are listed in Table 3.3 below.

Table 3.3 EtO Emission Limits & Operating Ranges

. . Expected In-Stack Proposed Qutlet
Source Emission Limits . .
Emissions Operating Span
Sterilization Chamber 289% emissions reduction <1 ppm EtQO 0-10 ppm as EtQ
. <1 ppmvd QR
R 1 == < EtO -
Aeration Room 299% emissions reduction 1ppm 0-10 ppm as EtO

ICompliance demonstration will be demonstrated using the concentration-based outlet emission limit.

Please note that the Subpart allows for sampling and analysis of EtO utilizing either Method 18 or 25A.
PACE was unable to obtain a laboratory that could analyze via Method 18 at a low enough detection
limit to demonstrate compliance with the emission limit of 1 ppm. Utilizing a Method 25A flame
ionization analyzer {FIA) calibrated on a 10 ppm as EtO span provides a detection limit of 0.1 ppm,
which is low enough to quantify EtO below the emission limit. PACE realizes that a 0-10 ppm span
does not meet the span requirements set forth in Method 25A of being 1.5to 2.5 times the applicable
emission limit; however, it is essentially the lowest range that the analyzer is capable of being
calibrated to and as previously stated allows for a detection limit sufficient to quantify EtO below the
emission limit.
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4.0 SAMPLING LOCATION

The oxidizer outlet sampling ports are located in a horizontal section of ductwork with an inside
diameter of 29.5 inches, with two ports at 90° from each other on the same plane (located on the side
and top of the duct). The sampling location is located 35 feet (420 inches) {EPA distance “A” = 14.2
diameters) upstream from the bend in duct to the stack exit and 20 feet (240 inches) (EPA distance
“B” = 8.1 diameters) downstream from a bend in the duct {see Figure 4.2).

The procedures specified by EPA Method 1, "Sample and Velocity Traverses for Stationary Sources"
will be followed to determine the number and location of traverse points used for the velocity
traverses. According to the A & B distances, twelve total traverse points are required. All
measurements will be field-verified and an accurate stack diagram with the sample location, stack
dimensions, and the A & B distances will be included in the final report.

The appropriateness of the sample location will be evaluated by performing cyclonic flow and
stratification checks prior to compliance testing. A twelve-point cyclonic flow check will be performed
using Method 1 traverse points and six points in two ports. The sampling location is considered
acceptable if the average cyclonic flow angle is less than 20°.

A three-point stratification check will also be performed using Method 7E traverse points and one
port. If stratification is less than 5%, gaseous pollutant testing will be conducted at a single point in the
stack. If stratification is between 5 and 10%, testing will occur at three CEM traverse points. Greater
than 10% will result in a twelve-point traverse in one port during each test run.

Table 4.1 on the following page provides probe positions from the inner stack wall for both
velocity/cyclonic flow and stratification traverses.
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Table 4.1 Traverse Point Distances- Qutlet

Distance from Stack Wall {inches) )
Traverse Stratification Check Cyclonic & Volumetric Flow
Point No. 3 Points 12 Points 12 Points
{1 Port Only) {1 Port Only) (6 Points per Port)

1 4.9 0.6 1.3

2 14.8 2.0 4.3

3 24.6 3.5 8.7

4 5.2 20.8

5 7.4 25.2

6 10.5 28.2

7 R 19.0 i

8 22.1

o] e 24.3 i

10 — 26.0 -

11 — 27.5 o

12 — 28.9 S

Figure 4.2 Outlet Sampling Location Diagram

35 (420") 20° (240")
EPA Distance EPA Distance
& e A= 14.2DD i B=81D0D iy
Flow A
disturbance 4
{bend in Flow
stack to ; Flow J disturbance
vertical 2 S i
section of 1 235" 1D O ) i?::f)m
stack and
stack exit)
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5.0 SAMPLING PROCEDURES
Emissions will be sampled and calculated using the additional information below:

e location of the sampling points within the stack {using U.S. EPA Method 1)

# Measurement of volumetric flow rate using a Pitot tube (using U.S. EPA Method 2)
Stack gas dry molecular weight {using U.S. EPA Method 3A)

Moisture content in the exhaust gas (using U.S. EPA Method 4)

&

5.1 PACE Environmental’s Continuous Emission Maonitoring System

PACE operates a gaseous emissions measurement system that meets the performance criteria
outlined in 40 CFR 60 Appendix A. The gas sample will be continuously extracted from the effluent gas
stream and will be conveyed to the instrumental analyzer for determination of pollutant/diluent
concentrations.

A data acquisition system (DAS) will be used to collect and log the data obtained from the analyzers.
The DAS will record readings once every 5 seconds and reports the results in one-minute averages.
Only one primary DAS will be used to capture calibration and test data.

A heated sample line will be used to transport the gas to the moisture removal system. The CEMS
splits the sample, so a portion bypasses the conditioner and is sent directly to the hydrocarbon
analyzer for simultaneous measurement of unconditioned, wet hydrocarbons, while the remainder of
the sample is pulled through the conditioner. Sampling system temperatures will be recorded every
fifteen minutes during each test run.

The moisture removal system will be a refrigerator-type condenser or equivalent to remove
condensate from the sample gas while maintaining minimal contact between the condensate and the
sample gas. A sample transport line will be used to transport the sample from the moisture removal
system {except for M25A) to the sample pump, sample flow rate control and sample gas manifold.

The calibration valve assembly with a three-way valve assembly or equivalent will be used for
introducing calibration gases either directly to the analyzer in direct calibration mode or into the
measurement system at the probe in system calibration mode. A heated out-of-stack particulate filter
will be used and included in the system bias test. Aleak free pump will be used to pull the sample gas
through the stream at a flow rate sufficient to minimize the response time of the measurement
system. The pump will be constructed of any material that is non-reactive to the gas being sampled.

For calibration of the instrument, the span of the monitoring system is equivalent to the high-level
calibration gas value {or 1.5 to 2.5 times the applicable emission limit for 25A) and will be selected
such that is practicable, the in-stack emissions will be between 20-100% of the selected calibration
span. If at any time during the run the measured gas concentration exceeds the readable range on
the analyzer, the run may be considered invalid. If the average of any run exceeds the calibration
span value, the run is invalid. When actual concentrations differ significantly from the standard, the
span may need to be modified accordingly, such that the method criteria for span selection are met.
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The analyzer calibration error check is performed on all analyzers (except the M25A FID) to establish the
linearity and accuracy of the reference method analyzer. A total of three standards will be used to
perform the direct calibration: a zero, a mid-range standard {40-60% of range), and a high-range standard
{(100% of range). The gases will be certified within an uncertainty of 2.0 percent in accordance with
“EPA Traceability Protocol Assay and Certification of Gaseous Calibration Standards”. If zero gas is
used for the low-level gas, it shall meet the definition of “zero air material” in 40 CFR 72.2,as opposed
to being an EPA Protocol gas.

During this check, no adjustments to the system will be made except those necessary to achieve the
correct calibration gas flow rate to the analyzer. The analyzer responses to each calibration gas will be
recorded. The analyzer calibration check will be considered invalid if the gas concentration displayed
by the analyzer exceeds +2% of the span for any of the calibration gases. For O; and CO; analyzers
only, an alternate calibration allowable of 1.0% difference may be used.

Once the analyzer calibration error check has been successfully completed, the sampling system bias
check is performed for all analyzers (including U.S. EPA Method 25A FIDs). This check will be
performed by introducing first an upscale gas (mid-range or high level, whichever more closely
approximates the stack concentration) at the calibration valve assembly installed at the outlet of the
sampling probe, and then the zero gas. During this check, no adjustments to the system will be made
except those necessary to achieve the correct calibration gas flow at the analyzer. This check will be
considered invalid if the difference between the calibration bias check and the calibration error check
for the same calibration gas exceeds +5% of the span.

For Method 25A, the low-, mid-, and high-range standards (25-35%, 45-55%, and 80-90% of range) will be
introduced at the junction of the heated hose and probe, after using and adjusting to the zero gas. The
response to the three upscale standards must be within 5% of the certified value of each standard.

During the initial sampling system bias check, the measurement system response time is determined,
as in Sections 8.2.5 & 8.2.6 of Method 7E {and Section 8.5 of M25A for the FID).

Documentation that the interference checks have been conducted in accordance with Section 8.2.7 of
Method 7E will be made available on site and in the final report.

Stratification Determination will occur prior to sampling or as the first part of the first test run. The
test will be performed in accordance with Section 8.1.2 of Method 7E. More than one instrumental
test is being performed which requires the stratification to be performed only one time.

The stratification check will be conducted at three traverse points spaced on a line passing through
the centroidal area at 16.7, 50.0 and 83.3 percent of the measurement line {See Tables 4.1 & 4.3 for
stratification check point distances). Each point will be sampled for a minimum of twice the response
time. The minimum numberof traverse points required for sampling will be determined as outlined in
Table 5.1 below.
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Table 5.1 Stratification Test Criteria

Difference from mean Stratification Class Number of required sample points
5%, or £0.3% O or €O, (as Un-stratified A single point that most closely

applicable) matches the mean

Between +5% and +10%, or Minimally stratified Three (3) sample points spaced at

20.5% Oz 0r CO, 16.7,50.0 and 83.3 percent of the
measurement line.

Greater than £10%, and Stratified Twelve {12) sample points located

greater than £0.5% 0O, or CO; consistent with EPA Method 1 criteria

Prior to starting the emission measurement test procedures, the sampling probe will be placed at the
first sample point and sampling will begin at the same rate as the bias check. A constant rate of +10%
will be maintained during the entire sample run. Sampling will commence only after twice the
response time has elapsed. Sampling will be conducted for an equal length of time at each traverse
point.

Immediately following the completion of the test period and hourly during the test period, the zero
calibration gas and an upscale calibration gas {mid-level or high-level as appropriate) will be re-
introduced one at a time to the measurement system at the calibration valve assembly. No
adjustments to the measurement system will be made until both low and upscale bias and drift checks
are made. The analyzer response will be recorded.

If the post-run zero- and upscale bias (or 2-point system calibration error) checks are passed, but the
zero or upscale drift exceeds £3% of the span value, the run data are valid, but a 3- point calibration
error test and a system bias (or 2-point system calibration error) check must be performed and passed
before any more test runs are done.

For each test run, the pollutant/diluent run averages (except for M25A) will be adjusted for bias using
Method 7E Equation 7E-5a if a non-zero gas is used for the low level calibration gas, or Equation 7E-5b
if a zero gas is used as the low-level calibration gas.

The measurement system performance specifications are as follows:

Calibration Error: less than or equal to +2% of the span for each calibration gas will be acceptable.
Sampling System Bias: less than or equal to +5% of the span value {or bottle value for M25A) for the
zero- level or upscale gas relative to the response of the analyzer during the calibration error check
will be acceptable.

Drift: less than or equal to +3% of the span value for the zero-level or upscale gas will be acceptable.
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52 Oxygen and Carbon Dioxide

Summary: Sampling of Oz and CO; on the outlet will be conducted in accordance with U.S. EPA
Method 3A, “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyzer Procedure)”. A continuous gas sample is extracted from a
sampling point and analyzed for O; and CO, using a CAl ZRE analyzer or equivalent.

The analyzer measures concentrations of 0O, using a built-in fuel cell. CO; concentrations in the
sample gas are measured using the NDIR absorption method. The NDIR operates on the principle that
different atomic molecules have an absorption spectrum in the wave band of infrared rays. The
intensity of absorption is determined using the Lambert-Beer Law. Following Beer's Law, the
absorbance is proportional to the concentration of the associated sample gas.

Calibration Gases: The calibration gases used will be U.S. EPA Protocol | standards of 0> and COs for
instrument span, and pre-purified N for zero. Protocol | standards will be zero, 40-60%, and 100% of
range. The approximate calibration gas standards to be used for O; are 0%, 11.5% and 23%. The
approximate calibration gas standards to be used for CO; are 0%, 5% and 10%.

The calibration gases for the analyzer will be CO; in N3, CO; in air or a calibration gas mixture as
indicated in Section 7.1 of the method.

5.3 Ethylene Oxide

Summary: Ethylene oxide will be measured in accordance with U.S. EPA Method 25A. A continuous
gas sample is extracted from the outlet stack and analyzed for EtO using a flame ionization detector
(FID}). The instrumental analyzer to be used during this test program is a VIG 200 or equivalent.

Calibration Gases: The calibration gases for the FID analyzer will be certified standards of EtO
in nitrogen for instrument span, and pre-purified N; for zero. Calibration gas standards will be zero,
25-35%, 45-55% and B80-90% of the span value, in accordance with Method 25A. The
approximate calibration gas standards to be used are 0 ppm, 3 ppm, 5 ppm and 8.5 ppm.

Sample System Operation: A representative exhaust gas sample is extracted from the emission
source through a stainless-steel probe, heated Teflon sample line and heated pre-filter prior to being
introduced to the instrument for immediate analysis. The system allows for transporting filtered stack
gases to the individual instruments while maintaining the temperature weill above the dew point of
the gases. All instrument outputs are recorded by a paperless computer-based data acquisition system
{DAS).

The FID uses a well-controlled flame to combust the hydrocarbons within the gas stream. Burner oven
temperature is fixed at 190 degrees Celsius. Hydrocarbons are ionized by the flame, and the detector
{typically a thin, platinum wire) measures this ionization energy of the carbon-hydrogen bonds that
are broken. The detector's response is directly related to the number of carbon atoms contained in
each organic molecule of the sample. Qutput from the detector is electronically converted into a
concentration based on the compound (i.e. ethylene oxide) used to calibrate the FID.
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5.4 Moisture

Summary: Moisture content will be measured on the outlet stack in accordance with U.S. EPA Method
4, “Determination of Moisture Content in Stack Gases”. A gas sample is extracted at a constant rate;
moisture is removed from the sample stream and determined gravimetrically.

Equipment: A condenser consisting of four impingers connected in a series with ground glass, leak-
free fittings or any similar non-contaminating fittings will be used. The first, third and fourth
impingers will be Greenburg-Smith design, modified by replacing the tip with a 1.3 cm. (1/2 in.) ID
glass tube extending to about 1.3 cm from the bottom of the flask. The second impinger will be a
Greenburg-Smith design with a standard tip. The first two impingers will contain known volumes of
water, the third will be empty and the fourth will contain a known weight of 6 to 16 mesh indicating
type silica gel, or equivalent desiccant. An ice bath container and crushed ice will be used as the
cooling system to aid in condensing moisture.

The metering system used will be capable of measuring the volume within £2%. 1t will include a
vacuum gauge, leak-free pump, thermometers capable of measuring temperature within 3 degrees
Celsius (°C} (5.4 degrees Fahrenheit (°F)) and a dry gas meter capable of measuring volume within
+2%. Atmospheric pressure will be looked up from historical logs kept by local national weather
stations. A balance will be used to measure the condensed water and silica gel in the impingers to
within 0.5 gram (g) or less.

A minimum total gas volume of 0.60 scm (21 scf) will be collected, at a rate no greater than 0.021
m3/min {0.75 cfm). The moisture determination will be conducted simultaneous with, and for the
same amount of time as, the pollutant emission run.

A Method 4 moisture train sampling diagram is included in Appendix Il.

Sampling: After the impingers are iced down, a leak check will be performed with an acceptable rate
of 4 percent of the average sampling rate or 0.02 cfm, whichever is less. During the run the sampling
rate will be maintained within 10 percent of the constant rate. The dry gas meter will be recorded at
the beginning and end of each sampling time increment and whenever the sampling is halted. More
ice will be added, if necessary, to maintain a temperature of less than 20°C (68°F) at the silica gel
outlet. When the run is complete, a post leak check is performed, and then the condensed moisture is
measured to the nearest 0.5 g.

5.5 Volumetric Flow Rate

Summary: The oxidizer outlet volumetric flow rate will be measured in accordance with U.S. EPA
Method 1, “Sample and Velocity Traverses for Stationary Sources” and US. EPA Method 2,
“Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)”. A calibrated
Type S Pitot tube is used to measure differential pressure readings across a stack. Temperature,
pressure, and molecular weight of the gas are also measured to determine the average stack gas
velocity.
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Traverse points and sampling diagrams are included in Section 4.0

Equipment: The following equipment will be used for flow measurements:
» 5 Type Pitot tube meeting the requirements of Method 2 Sections 6.1.1 and 6.1.2
® Inclined manometer- both a standard 10 inches water column (“WC) inclined vertical
manometer and a mini-manometer of higher sensitivity with an approximate scale of
0.25"W(C
e Type K thermocouple for stack temperature measurement

Sampling: The pre-test leak check of the Pitot tube and inclined manometer will be conducted as per
Section 8.1 of the method. The manometer will be leveled and zeroed prior to use as well as
periodically checked. The velocity head and temperatures will be measured at each traverse point.
Ports will be stuffed to ensure sample integrity.

NESHAP Subpart O recommends measuring flow rate at one-minute intervals. We propose to perform
a complete set of flow traverses during normal process operations. The average differential pressure
(4p) reading will be calculated, and the pitot tube will be secured in the stack at the traverse point
with the reading closest to the average Ap value. The Ap and stack temperature will be recorded at
one-minute intervals during each run. The pitot tube will be monitored frequently to ensure proper
alignment within the stack.

The static pressure in the stack will be measured during the test as well as the atmospheric pressure.
The stack gas dry molecular weight and moisture content will be determined in accordance with EPA
Methods 3A and 4, respectively.

All calculations will be performed in accordance with Section 12 of the method.
Verification of cyclonic flow will be performed per section 11.4 of Method 1 prior to the start of

sampling. Documentation will be supplied to the on-site observer and included in the final report. No
deviations are proposed.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

This test protocol was developed in accordance with the principles and recommendations outlined in
the U.S. EPA Quality Assurance Handbaook for Air Pollution Measurement Systems.

6.1 Audit Samples
No audit samples are required for this test program.
6.2 Chain of Custody

The procedures to be followed during this test program provide real-time data. Therefore, no chain-
of-custody documentation will be necessary.

6.3 Calibration Data

All pre-test calibration data for sampling and equipment will be made available onsite, at the time of
testing to any regulatory representatives. Copies of all calibration data will be included in the final
report.

6.4 Calibration Procedures

Detailed standard operating procedures (SOPs) for applicable equipment and instrumentation are
documented in the Quality Assurance/ Quality Control Manual and are summarized below.

Pitot Tubes: All S-Type Pitot tubes are initially provided a Co of 0.84 by the manufacturer, in
accordance with the specifications listed in U.S. EPA Method 2.1.

Before each use, a visual inspection of the Pitot tube is made to verify that the face openings are in
alignment within the specifications shown in Figure 2-2 and 2-3 of U.S. EPA Method 2.

Dry Gas Meters: Critical orifices are used as the calibration standard, in accordance with U.S. EPA
Method 5, Section 16.2. The dry gas meter is calibrated before and after each use. If the dry gas
meter coefficient obtained before and after the test series differ by more than five percent, the
calculations for the test series will be performed using the coefficient that gives the lower value of
sample volume.

Thermacouples: Thermocouples are calibrated using an Omega Temperature Calibrator. The
thermocouples are consecutively checked with a range of varying temperatures. If the absolute
temperature reading between the thermocouple and the Omega agree within +1.5% at all of the
calibration points, the actual thermocouple reading is considered acceptable.

Calibration Gas Certifications: Calibration gas certificates are provided by the supplier and copies will
be included in the final test report.
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7.0 REPORTING/RESULTS

Emissions of EtO will be reported as ppmvd during both sterilization and aeration room test scenarios.
EtO emissions reduction during sterilization will be calculated and reported as a percent, based on
mass (as grams or pounds) as EtO inlet/outlet results.

The first page of the report will contain the Test Results Summary {TRS). The TRS will contain a table
listing the test date(s); the source and source ID numbers; the average result(s) of each pollutant
measured in units of the permit limit(s); permit limit(s) for each pollutant measured; permit number(s)
where limit was obtained; and whether results demonstrate compliance or non-compliance with
permit limit(s). All results in the TRS will be reported to three significant figures; emission
calculations/supporting documentation will be reported to at least five significant figures.

The PADEP laboratory registration ID for any company engaged in the testing or analysis of
environmental samples will be included in the final report.

A summary of the emissions results, including a comparison to the permitted emission limits, will be a
fundamental part of the final test report. A copy of the complete report will be submitted to the
PADEP Central and Northeast regional office and the U.S. EPA Region 3 office within 60 days of the
test date.
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8.0  CERTIFICATION
We, the undersigned, certify that to the best of our knowledge, the state and federal regulations,
operating permits, or plan approvals applicable to each source or control device to be tested have

been reviewed and that all testing requirements therein have been incorporated in this test plan,

Submitted by:

Erica L. Bolek
QA/QC Manager
PACE Environmental

Representative of the source owner/operator:

Signature

fa 2 ot e
Name

-

E RS LS aia i
Title
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APPENDIX |

Applicable Pages of the Facility Permit
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B BRAUN MED INC/ALLENTO

COMMONWEALTH OF PENNSYLVAMA
DEPARTMENT OF ENVIROMMENTAL PROTECTION
AR QUALITY PROGRAM

A PLAN APPROVAL

fssue Date: January 30, 2020 Effective Date:  January 30, 2020
Eopiration Date;  January 30, 2021

In accordance with the provisions of the Air Pollution Control Act, the Aol of January 8, 1880, P, 2119, as
amended, and 25 Pa. Code Chapler 127, the Owner, [and Operator if noted] {hereinafier referred to ag
permittea) identified below is aulhorized by the Depariment of Emvronmental Protection {Deparimenty i
construct, install, modify or reactivate the air emission source(s) more fully described in the site inventory list,
This Facilityis subjectto all ferms and conditions specified in this plan approval. Nothing in this plan approws!
relieves the permittee from its obligations to comply with ail applicable Federal, State and Local laws and
regulations.

The ragulalory or slalutory authority for each plan approval condition is sat forth in brackets. Al terms and
conditions in this permH are federally enforceable unless otherwise designaled as "State-Only’ requirements,

Plan Aporoval Ne. 32000558

Federal Taxid - Plant Code: 23-2116774-1

Ownar Information
Name: B BRAUN MED INC
Mailing Address: 901 MARCON BLVD
ALLENTOWH, PA 181050512

Plant Information

Plant; B BRAUN MED INC/ALLENTOWN
Location: 38 Lehigh County 38810 Hanover Township
5IC Code: 3841 Manufacturing - Surgical And Medical instruments

Responsible Official
Name: REX BOLAND
Title: VP, & G.M ALLENTOWN OP.
Phone (810) 586 - 2870

Plan Approval Contact Person

Name: ERIC GEDER
Title: EHAS MGR
Phone: (484) 240 - 8817

[Signature] ﬁ’?/? o N'A‘U %M «
MARK %ﬁ;ﬁmzﬁ;gﬁf NORTHEAST REGION AIR PROGRAM MANAGER

DEP Auth 1D 1297922 ' Page 1 Page 44 of 153
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SECTIONA.  Plan Approval Inventory List

Capacity/Throughput

FuslMaterial

STERILIZER - 1000 CUFT

STEREIZER - 1000 CUFT

STERILIZER - 1000 CUFT
STERILIZER - 1000 CUFT

STERILIZER - 1200 CUFT

STERWIZER - 1250 CUFT

STERILIZER - 3700 CUFT

STERILIZER - 130 CUFT

AERATION ROOM

CATALYTIC OXIDIZER WATH PEAK SHAVER

CATALYTIC OXIDIZER STACK

COMMON REAR STERILUZER EXHAUST STACK

............... PERMIT MAPS
PROC STAC
101 §“§ 823
: STAC
$004
PROC |
102
[ STAC
| 5004
e
103
STAC
8004 |
PROC
104
| avar
e Y
| PROC
105
| STAC
| 5004
ROC
108
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¥ 8004 |

STAC
| 5004
PROCT |, TCNTL STAC
5 110 §““§50004 - $004 |
DEP Auth 1D 1287922 Page 8
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Broup Name: GROUP 1
Grovp Descaipion: ETO STERLIZERS
Sources included in this group
T
101 BTERLIZER - 1000 CU BT
102 STERLIZER 1000 CUFT
103 STERILIZER - 1000 CUFT
104 STERLIZER - 100D CUFT
105 STERILIZER - 1200 CUFT
108 STERHLIZER - 1250 CUFT
107 STERILIPER -I7O0CUFT
108 STERILICER - 130 CUFT
110 AERATION ROOM

. RESTRICTIONS,
Emission Restriction{z).

8001 {40 CFR Part 63 NESHAPS for Sowrce Categories §40 OFR§3.382)

Subpart O - Ethylene Oxlde Emissions Standards for Sterllization Faclities
Standards.

{a} Each owner or aperator of a source subjsct to the provisions of this subpart s hail comply with these requiremanis on
and after the compliance dats specified in Sec. 83.360(g}. The stendards of this saction ars summarizsd in Table 1 ofikis
isection.

Table 1 of Seclion 63,362 - Slandards for Ethylenae Oxds Commercial Sterdlizers and Fumigalors

Existing and  Source Sterilization Aerafion Chamber

New sources e chambervent room vent exhaustvent
Source slze.... <807 kg Mo controls required; minimal recordkesping

{=1 ton} requireaments apply (see Sec. 63.367(c)).

»=807 kg and  99% emission  No confrol No control

<8070 kg reduction (see
{==1 ton and Sec. 63.362(c).
<10 tons).
== 070 kg 89% emission 1 ppm No confrol
{»=10 tons) reduchon {see maxmum
Sec. 63.362(c)). outlet
concan-
tration or
89%
amission
reduction
{ses Ssc.
63.362(c)).

1 Affected sources may show compliance by mamfbidmg emissions {6 a control device usad to comply with Sec. 63.362 {c}
or (d) by reducing emissions by at least 99 percent.

{b} Applicability of emission limits. The emission limitations of paragraphs (c), (d), and {e) of this seclion apply during
sterilization operation, The emission limitations do not apply during periods of malfunciion,

{t} Sleriization chamber vant at sources using 1 lon, Each owner or doerator of o sterilization source using 1 ton shail
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{d) Aeration room vent at sources using 10 tons. Each owner or sperator of a sterilization source using 10 tong shall
reduce elhyiene oxide emissions fo the atmosphere from each aeration room ventio a maximum concentration of { ppmy

iorby at least 88 percent, whichever.is less stringent, fromeach aeration room vent.

Throughput Restriction{s).
| 8002 [25 Pa. Code §127.12b]

Plan approval terms and conditions,
The permitiee shall not exceed usage of 383 470 pounds of sthiylene oxide at the sterilization chambers for any consecutive

Hwelve U2y month perind.

=

TESTING REQUIREMENTS,

#003 [25 Pa.Code §127.12b]
Plan approval terms and conditions.

{a} lithe results of a stack test, performed as required by this approval, exceed the leve! specified in any condition of this
approval, the Permites shall take appropriate corrective actions. Within 30 days of the Permitee recelving the stack tast
resuils, a written description of the corrective actions shall be submilted to the Depariment. The Permiles shall take
appropriate action fo minimize emissions from the affected facility while the correclive aclions are being implemented. The
Depariment shall notify the Permitee within 30 days, if the corrective actions laken are deficient. Within 30 days ofreceipt of
the notice of deficiency, the Permites shall submit a description of additional corrective aclions io the Department. The
Department reserves the authority to use enforcement activities 1o resolve noncompliant slack tesis.

(b} i the results of the reguired siack test excesd anylimit defined in this plan approval, the test was not performed in
accordance with the stack test protocol or the source andfor air cleaning device was not operated in accordance with the
plan approval, then another stack test shall ba performed fo determine compliance. Within 120 days ofthe Permites
receiving the original stack testresulls, a retast shall be performed. The Depariment may extend the retesting deadline if
the Permites demonstrates, to the Department’s satisfaction, that retesting within 120 days is not practicable. Failure of the
second test i demonstrate compliance with the limits in the plan approval, not performing the testin accordance with the
sfack test protocot or not operating the source andfor air cleaning devce in accordance with the plan approval may be
grounds for immediate revocation of the plan approval to operale the affecied source,

#004 [25 Pa. Code §127.12b}
Plan approval terms and conditions.

1. Source lests shall be conducted to demonstrate: (g) aither the destiuctionfremoval eficienty (DRE) of at least 99% (by
weight) or an outlet £1O concentration of legs than or equal fo 1 ppmv twhichever is less stringent for BtO emissions The
Depariment res erves the right to reguire the owner or operator o conductfurdher tesis at any time after the iniial compliance
fests.

2. Atleast sixly (80) calendar days prior o commencing an emission tesling program required by this permit, a test protoco!
shall be submitied fo the Depariment's Division of Source Testing and Monitoring and the Regional Office for review and
approval. The testprotocol shall meet all applicable requirements specified in the most current version of the Depariments
Source Testing Manual.

3. Atleas!fillwen (15) calendar days prior to commending an emission testing program required by this permit, written
notification ofthe date and time oftesting shall be provided to the Deparments appropriate Reygional Office. Written
notification shall also be sent to the Department's Bureau of Air Quality, Division of Source Testing and Monitoring. The
notification shall not be made without prior receipt of a protocol acceptance letter from the Department. The Depanmentis
under no obligation io accept the results of any lesting performed without adeguate advance written notice to the Dearment
of such tesling. in addition, the emissions testing shall not commence prior to receipt of a protocol acceptance leller from
he Deparment.

4. Acomplete test report shall be submitted to the Department no later than sixty (803 calendar days after completion of the
on-site testing portion of an emigsion test program.
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: ‘ SECTIONE. Source Group Plan Approval Restrictions.
N il
5. Acom plete testreport shall include a summary of the emission results on the first page of the report lndlcatmgﬁeachw
poliutant measured is within permitted limits and a statement of compliance or non-compliance with all applicable permit
conditions. The summary results will include, at a minimum, the following information:
i. Astatement that the owner or operator has reviewed the report from the emissions testing body and agrees with the
findings;
Il. Permit number(s} and condition{s) which are the basis for the evaluation:
jii. Summary of results with respect to each applicable permit condition: and
Iv. Statement of compliance or nen-compliance with each appliceble permitcondiion.
#005 [40 CFRPart 63 NESHAPS for Source Categories §40 CFR 53.368]
Subpart O -- Ethylene Oxide Emissions Standards for Sterilization Facillties
Test methods and procedures.

{a) Performance testing. The owner oroperatorofa source subject o the emnissions standards in Sec, 63.362 shall
complywith the performance lesting requirements in Sec. 63.7 of subpart A of this part, according to the applicability in
Table 1 of Sec. 63.360, and in this section. '

{1y} First avacuation of the sisiiization chamber, Thess procedures shall be performed anan smply sterillzation chamber.
charged with 3 hypleal amount of aihlens owds, for the duration of the first evacuation under normal aperating fondiions
Lo, sterlizalion prossuls and emperatinel, .

(1) First evacuation of the sterilization chamber. These procedures shall be performed on an empty sterilization
chamber, charged with a typical amount of ethylene axide, for the duration of the first evacuation under normal operating
conditions (i.e., sterilizalion pressure and temperature).

(). The amount of ethylene oxide loaded into the sterilizer (We) shall be determined byeither:

(A} Weighing the ethylene oxide gas clinder(s) used lo charge the sterilizer before and afler charging. Record these
weights fo the nearest 45 ¢ (0.1 1b). Mul’dplythe total mass of gas charged by the weight percent sthviene oxde presentin
the gas.

{8} installing calibrated rotameters atthe slerilizerinlet and measuring flow rate and duration of sterilizer charge. Use
the foliowing equation to convert flow rale to weight of ethylene oxide: ’
where:

We=weight of ethyvlene oxide charged, g (ib)

Fv=volumetric flow rate, liters per minute (Limin) corrected to 20 deg.C and 101.325 kilopascals (kPa} (sof per minute
{scfm) corrected to 68 deg.F and 1 almosphere of pressure (atm)); the flowrate must be constant during time {Bt=time, min
%EQv=volume fraction ethylens oxide

S¥ssiandard volume, 24,05 liters per wole {Limole}=22.414 Limols ideal gas faw constant comrscied o 20 deg.C and
101,328 (P4 (38532 scf per mole {solimole)=359 solfmale ideal gas lew constant correctad o 68 dag Fand ¥ anv,
taWe=rolecular welght of ethyiene oxide, 44.05 grams per gram-mole {gfg-mols} (44.05 pounds per pound-manile dbib-
mioled), of :

{C) Calculating the mass based on the conditions of the chamber immedialely after it has been charged using the
following equation:
where;

P=chamber pressure, kPa (psia)
| V=chamber wlume, liters (L) (f3)
Ragas constant, 8.313 L(kPa/g-mole((10.73 psia(@3/mole (R)
=temperature, K ((R)
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Note: if the ethylene oxide concentration is in waight percent, use the following equation to calculate mole fraction:
where;
WEC=weight percent of ethylene oxide
Wiewaight percent of compound in the balance of the miure
MWie=molecular weight of compound in the balance gas mixure

i) Tha residuat mass of ethdene ovde in the sterllizer shall be determined by recording the chamber fermperaiure,
pressure, and voiume after the completion of the firsl svacuation and using he following equation:
where:

Wr=weight of ethyiene oxide remaining in chamber (after the first evacuation), in g (b}

{iiiy Calculale the wial mass of ethwlene oxide at the inlstio he control denvdos (W) by sublracting the residual mags
(Wi} calculated in paragraph (0313 of this seciion Fony the charged weight (%) calowlaled inparagraph ({1 i ol this
seclion.

(iv) The mass of ethylene cxide emitted from the control device oullet (Wo) shall be calculated by continuously

-monitoring the flow rate and concentration using the following procedure.

A} Meas ure the Bow rale hrough the contmol desios exhaust cominuousty during the Brst evaoualion using the
procedure foundin 40 .CFR part 89, appendix A, Test Methods 2,24 20, o1 20 ag spproprigle. Method 20 {using orifice
plates or Rooletype meters) is recommendsd. for measuring fow rates from slarilizer control devwices ) Record the fow rate
al T-minule inlerels rougholt the estowle taking the firstreading within 15 seconds afler time 2e10, Time 2erois defingd
as the momentwhen the pres surein the sterilizer s relegsed. Corrgotihe fow o standard conditions (20deg O and
101325 kPa (B8 degF and baim) and detarming the fow rate for the run as cullined in e lestmethods sted in
paragraph (biofthis ssclion

(B} TestMethod 18 or 254 40 CFR pant B0, sppendix A thersafierreferred 1o a3 Method 180r 2548, raspemwaiy} shail
beused o measure the conceniration of ethyiens oxids,

{1} Prepare a graph of velumetric fiow rate versus ime corresponding to the pericd of the run cycls. Integrate the
area under thecurve lo daterming the wolume:
{23 Calculate the mass of sthylens oxide by using e following equation:
where:
Wo=Mass of ethylene oxidae for each bag, g (Ib)
C=cancentration of ethylens oxide in ppmy
Vavolume of gas exiting the control device correcled to standard conditions, L (/3)
1/106=correction factor LEQ/106 L TOTAL GAS (R3EC/HO06RATOTAL GAS)
{3} Calculate the sfficiency by the sguation in paragraph (010 ofthis sention.

{C) Reserved]

() Determine control device efficiency (% Ef using the following esquation:
where:

% Eff = parcant efficiency
Wi = mass flow rafe into the control device
Wo = mass flow rate out of the control device
il Repeal the procedures in paragraphs (601 03 hrough ) of this section uee imes. The arthmetic avarane
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vparmni eficiency of the three runs shall determine the overall efficlsncy of the control device.

{2} [Reserved]
{c) Concentration determination. The following proceduras shall be used to delemmine the sthyiene oxide conceniration.

{1) Parameter moniforing. For delermining the ethylene oxdde concentration required in Sec. 83.364(e), follow the
proceduras in PS 8 or PS 9 in 40 CFR part 60, appendix B. Sources complying with PS 8 are exampt from the relative
acouracy procedures in sections 2.4 and 3 of PS-8,

{2) Initial compliance. For determining the sthylens oxide concentration required in Sec. 83.383ci(2), the procedures
oullined in Method 18 or Method 25 A {40 CFR part 84, appendix &) shall be used. A Mathod 18 or Method 28A test
sonsists of thras 1-hour runz, i tsing Method 254 1o determine concentration, calibrale and report Methed 2848 Instiment
reauls using eihylene oddds as the calibralion gas. The arithmetic sverage of the elhyiens oxids concentration of the three
st runs shall determine the overall outlet ethidens oxde conceniration from tha conlrn) desice.

{4} Eficiency determination at he seralion room vend (nol manifolded). The bllowing procedures shall be used 1
determine the eficianny ol s conbrol devics usad io somplywith Sec. 63,382, the geration room vent slandard,

{1} Determine the concanbation of sthens oxide at the inlet apd oullet of the conlrol device using the procedurss in
Mathod 18 or 25410 40 OFR part 80, appendix A Alestis comprised of three 1-hour runs.

{23 Determine control device efficlency (% EM using the following eguation:
Where:

% Ef = percent sfficiency
WaiNF=i<ANF> = mass flow rate into the control device
WeiNF>0<iNF> = mass flow rate out of the confrol device

{3} Repeatthe procedures In paragraphs (301} and (2yof this section three imes. The atithmetlc avwsiage percent
sficlency of tha thrae runs shall determing the owerall efficlency of the control device,

{e} Determination of baseline parameters for acid-waler scrubbers, The procedures in this paragraph shall be used to
| determine the monitorsd parametars established in Sec. 63.383(), {d), or (e} for acid-water scrubbers and to monitor the
| parameters as established in Sec. 83.364(b}.

(1} Ethylene glycol concentration. For determining the ethvlene glycol concentration, the facility owner or operaior shall
establish the maximum sthylene glycol concentration as the elhviens glycol concentration averaged over thiea testruns; the
sampling and analysis procedures in ASTM D 3685-88. Standard Test Methad for Volatile Alcohols in Water By Direct
Aguecus-Injection Gas Chromatography, (incorporated by reference--see Sec. 63.14) shall be used lo determine the
ethylene glycol concantration.

(2) Scrubber liguor tank level. For determining the scrubber Hiquor tank level, the sterilization facility owner or operator
shall establish the maximum liquor tank lsve! based on a single measurement of the tiquor tank level during one testrun.

{f) [Fessamvad]

{9} An owner or operator of a sterilzation facility seaking to demonstrale compliance with the standards found at Sec,

i 83.362(c), {d}, or {8) with a control device other than an acid-water scrubberor catalviic or thermal oxidation unit shall

. provide to the Adminisirator the information requested under Sec. 63.363(8. The owner or operalor shall submit a
description of the device; testresults collecled in accordance with Sec. 63.383() verifing the performance of the device for
controlling ethylene oxide emissions to the atmos phere 1o the ievels required by the applicable standards; the appropriate
operating parameters that will be monitored; and the frequency of measuring and recording to establish confinuous
compliance with the standards. The monitoring plan submitied identifving the compliance monioring is subject io the
Administrator's approval, The owner or oparator of the sterilization facility shall install, calibrate, operate, and maintain the
rnonflor(s: approvad by the Administrator based on the inisnmation submitted by the owner or nperator. The owner or
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test methods and procedures.

or Sec. 63.364, with a monitoring device or procedure other than a gas chromatograph or a flame ionization
provide to the Administrator information describing the operation of the monitoring device or procedure and

i request further information and will specify sppopriate test methods and provedures,

moperator shall include in the information submitted to the Administrator proposed perforr}l ance specifications
assurance procedures for their monitors. The Administrator may request further information and shall approw

(h) An owner or operalor of a sterilization facility seeking to demonstrate compliance with the requirements of Sec. §3.363

parameter(s) that would demonslrate continuous compliance with each aperating imit. The Administrator may

€ appropriate

analyzer, shall
the

. MONITORING REQUIREMENTS,

#0068 [25 Pa. Code §127.12b)
Plan approval terms and conditions.,

b} The company shall snsure Hatthe control devices shall be equipped with the applicable monitoring equi

fmes the contol davice is Inuse.

performance test, the temnperature o the catalyst bed shall be cenfinucusly monitored and operated at or ab

demuonalated,

ay Temporaty ra sensing and recording devices shall be installed to show that the Inlet term paratire o the colalvsl bad
mests oraxcesds the minionun inlel lamperaton for efiective odation bused on manulaotarar specHications,

monitoring squipment shadl be installed, calibrated, operated, and maintained according to the vendor's specifications atall
¢} Prior o the performance test; the inlettem perature to the catalysi bad shail be continupusty. monitored and operated alor

above the minimum inlet lemperature to the combustion bed per manufacturer specifications. After completion of the initial

minimum inlettemperature fo the oxidalion catalyst, achieved during the performarnce test during which compliance was

pment and the

ove the

#007  [40 CFRPart 63 NESHAPS for Source Categories §40 CFR 83.383)
Subpart O - Ethylene Oxide Emissions Standards for Sterilization Facilities
Compillance and performance provigions.

(@) (1) The owner or operator of a source subject to emissions standards in Sec. 63.362 shalt conduct an
performance test using the procedures listed in Sec. 63.7 according to the applicabilityin Table 1 of Sec. 83,
procedures listed in this section, and the test methods listed in Sec, 63.365.

within. 180 days after the compliance date for the specific source as determined in Sec. 63.360(g).

eminsion lmits under Sec. 83.362(c), the slerilization chamber vent standard snd fo s3lablish operating fimi
sonbrol devoss:

test methods and procsdures In Bev 83.365(0)

(i} The maximum ethylens glycol concentration using the procedures described in Sec. 63.365(e)(1); or

(i)) The maximum liquor tank level using the procedures described in Sec. 83.365(e)(2).

widization mperalure provided byihe osidation unit manufaciurms for an oparaling Hmit
{4) Facilities with catalylic oxdizer shall comply with one ofthe following work practices:

(i) Once per year after the initial compliance test, conduct a performance test during routine operations,
productin the chamber using the procedures described in Sec. 63.365(b} or (d) as appropriate. Ifthe percen

(2} The owneror operator of all sources subjectto these emissions standards shall complete the performance test

{b} The prosedures In poragraphs (b1 hrough (3) of this section shall be used o determine inflial com pliance with the

{1} Tha ownar or operator shall determine the eficiencyof control devices used to comply with Bee. 83 28240 uging the

{2} For facilities with acid-water scrubbers, the owner or operator shall establish as an operating limit either:

{3} For fauilities with catalylic oMdizers or thenmal ovidizers, the aparating limitsonsists of the mosmmanded minimum

less than 99 percent, restore the catalyst as soon as practicable butno later than 180 days afier sonducting th

initial
360, the

1% forthe

Le., wilh
tefficiencyis
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performance test or

ity Onee per year after the initial compliance test, analyze sthylens oxide concenlration data from Sec, 83.384(s}or a
continucus emission monitoring system (CEMS) and restore the catalyst as soon as practicable but no later than 180 days
after data analysis; or

{iily Every 5 years, beginning 5 vears after the initial compliance test {or by December §, 2002, whichever is laler),
raplace the catalyst bed with new calalyst material,

{o) The proceduras in paragraphs (€)(1) through (3) of this section shall be used o determine initial compliance with the
emission limits undsr Sec. 63.362{d), the aeration room vent standard.

{1} The owner or operator shall comply with gither paragraph (b)(2) or (3) of this section.

{2} Determine the concentration of ethvlene oxde amitted from the aeration room into the almosphere (after any control
device used to comply with Sec. 83.382(d)) using the methods in Sec. 83.365{¢){1); or

{3} Determine the eficiency of the control device used (o comply with Sec. 63.362(d} using the test methods and
procedures in Sec, 63.365(d)2).

{d} [Reserved]

(e} For facllilles complying with the emissions limits under Sec. 63.382 with a control technology ofher than acid-water
scrubbers or cataivlic or thermal eoddizers, the owner or oparator of the facliity shall provide to the Administrator or delegated
authority information describing the design and operation of the air poliution confrol system, including recommendations for
the operating parameters o be monilored to demonstrate continuous compliance, Based on this information, the
Administrator will determine the operating parameter(s) fo be measured during the performance test During the
performance tesirequired in paragraph {a) of this saction, using the meathods approved in Sec. 63.368(g), the owner or
operator shall delermineg the sife-specific operating limil{s)or the operating paramelsrs approved by the Administrator,

{fy Afacility must demonstrate confinuous compliance with each operating limit and work praclice standard required under
this section, except during pericds of starlup, shuldown, and malfunction, according to the methods spacified in Sec.
63,364,

#0008  [40 CFRPart 83 MESHAPS for Source Categories §40 CFR63.364]
Subpart O - Ethylens Oxide Emissions Standards for Sterlfization Facilities
Monitoring requirements.

{a}(1) The owner or oparator of a source subject o emissions standards in Sec. 83.362 shall comply with the monitoring
requirements in Sec. 83.8 of subpart Aofthls part, according o the applicability in Table 1 of Sec. 83.38C, and in thiz
section,

{23 Each owner or aperator of an sthylense osdde sterilization facilily subject fo these emissions standards shali monltor
fhe paramelers specified in this secllon. Al monltoring equipment shall be Instalied such that representative
measuremenis of emissions or process paramelsrs from the source are obigined. For monitoring equipment purchased
from a vendor, verification of the operational status of the monitoring squipment shall include completion of the
manufacturer's wrillen specifications or recommendations for installalion, operation, and callbration of the system,

{b} For sterilizalion facilifes complying with Sec. 63.363 (b} or (d) through the use of an acid-water scrubber, the owneror
operator shall eithern

{1) Sample the scrubber liguor and analyze and record once per week the ethviene glycol concentration of the scrubber
fiquor using the test methods and procedures in Sec, 63.385(e}{(1). Monitoring is required during a week only if the scrubber
unit has been operated; or '

{2} Measwe and record once per week the level ofthe scrubber liguor in the recirculation tank. The owner or oparator
shall install, maintain, and use a liquid level indicator to measure the scubber liguor tank level {L.e., a marker on the tank

wall, a dipstick, a magnetic indicalor, etc.). Moniforing is required during a week only if the sorubber unit has been opearated.
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the owner or operator shall either comply with Sec. 63.384(¢) or continususly monitor and record the exidation lemperature
atthe outlet to the catalys! bed or at the exhaust point from the thermal combustion chamber using the temperature monitor
described in paragraph (2)(4) of this section. Monitoring is required only when the oxidation unit is operated. From 15-
minute or shorer period lemperature values, a dala acquisition system for the temperature monltor shall compute and
record a daily average oxdation tlemperature. Strip chart data shall be converted to record a daily average axddation
temperature each day any instantaneous temperature recording falls below the minlmum temperature,

{1} [Reserved]

{2} [Reserved]

{3} [Reservad]

(4} The owner or operator shall install, calibrate, operate, and maintain a lemperature monitor accurate to within <plus-
minus>6.8 deg.C (<plus-minus>10 deg.F} to measurs the oxidation temperature. The owner or operator shall verify the

accuracy of the temperature monitor twice each calsndar year with a reference temperaiure monitor (raceable to National
institule of Standards and Technology (NIST) standards or an independent temperature measurement device dedicaled for

| this purpose). During acouracy checking, the probe of the reference device shall be at the same location as that of the

lemperature maonitor being fested. As an alterative, the accuracy temperature moniior may be verified in a calibrated oven
{traceable to NIST standards).

{d} For sterilization facililies complying with Sec. 63.363(b) or (¢} through the use of a conlrol device other than acid-water
scrubbers or catalviic or thermal oxidizers, the owner or operator shall monitor the parameters as approved by the
Administrator using the methods and procedures in Sec, 63.385(g).

(@) Measure and record once per hour the sthylene oxde concentration at the outiat o the aimosphers after any control
device according io the procedures specified in Sec. 83.365(c){1). The awner or operator shall compute and record a 24-
hour average daily. The owner or operator will install, calibraie, operate, and maintain a monilor consistent with the
requirements of performance specification (P8} 8 or 3 in 40 CFR part 80, appendix B, to measure ethyiens oxide. The daily
callbration requirements of section 7.2 of PS ¢ or section 2.3 of PS 8 are required only on days when sthylens oxide
emissions are venisd to the control device,

RECORDKEEPING REQUIREMENTS.

#0099 [25 Pa. Code §127.12h)
Plan approval terms and conditions.

Pursuantto 25 Pa. Code § 135.5 {relating to recordkeeping), the owner or operator shall maintain and make available, upon
requestby the Depariment, such records as may be necessary io emaonsirate compliance with 25 Pa, Code § 135.3
{refating to reporting). These records may includs records of production, fuel usage, mainienance of production or pollution
conirol equipment or other information determined by the Depanment to be necessary for identification and gquantification of
potenilal and actual air contaminant emissions. The records shall be retained for a minimum of five {8) years and shall be
made available 1o the Depariment upon request,

#0410  [25 Pa. Code §127.12b]
Plan approval terms and conditions.
The permittee shall maintain records which demonstrate compliance with the limit setin condition above and maybe used

by the Deparment for enforcement purposes. The records shall be updated on a monthiybasis, shali be kepton site, and
shall be provided to the Depadment personnel upon request,

#0111 [25 Pa. Code §127.12b]
Plan approval terms and conditions.
Catalystinlet temparature shallbe recorded sominuously whenever the unitis inoperation: The temperaiure atthe inletio

the catalyst bed shall be monitored and mainiained (o show that the unitis operating at or above the minimum inle?
temperaiurs o the oxidation catalyst achieved during the performance testin which compliance with the £10 destruction
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#012  [40 CFR Part 63 NESHAPS for Source Categories §40 CFR63.367]
Subpart O - Ethylene Oxide Emissions Standards for Sterilization Fecllities
Recordkeeping requirements.

{8) The owner or operator of a source subjectfo Sec, 63,362 shall comply with the recordkeeping requirements in Sec,
63.10(b} and (¢}, according lo the applicabilityin Table 1 of Sec. 83.380, and in this section. All records required to be
syainiaingd by his subpmtor a subpart referenced by this subpar shall be mainiained in such 8 manner that thesyean be
seadily socsssed and are sullable forinspecion. The mosi sxcemt 2 years of fecords shall be releined onaite or shall he
accessible fo an inspecior while onsite. The records of e preceding 3 years, where required, may be retainad ofisite,

- Records maybe maintained in hard copy of computer-readable form Including, but not limited to, on paper, microfim,
computer, computsr disk, magnatic tape, or mismofiche.

(b} The owners or operators of a source using 1 1o 10 tons not subjest o B¢ 83,382 shall maintain records of gihylene
odde use on a 12-month rofing average basis (unil the source changes ils aperations {o bacoma a sourne subjact o Sec.
$3.382},

{c} The owners or operators of a source using less than 1 ton shall maintain records of ethylene oxds uss on a 12-month
wiling average basis (untll ihe sources changes its operations fo become a sourcs subject o Sec, 63.382),

(d) The owners or operators compiving with Sec, 83.383(b) {4} shall maintain records of the compliance test, data
analysis, and if salalystis teplaced, proof of replacenment,
Y, REPORTING REQUIREMENTS.
#013  [40 CFR Part 83 NESHAPS for Source Categories §40 CFR 83.366]
Subpart O - Ethylene Oxide Bmissions Standards for Sterilization Facilities
Reporting requiremants,
(a) The owner or operator of a source subjectto the emissions standards in Sec. 63,362 shall fulfll ali reporting

requirsments in Secs. 83.10(a), (d), {e). and () of subpart A according to the applicabllityin Table 1 of Sec. 83.360, These
reports will be mada to the Adminlsirator al the appropriate address ldentified in Ssc. 63,13 of subpart Aofthis part.

{1} Repons required by subpart A and this seclion may be sent by U.S. mail, fax, or by another couriar,
(i} Submittals sent by U.S. mail shall be posimarked on or befora the specifisd date,
(i Submitials sent by other methods shall be received by the Adminisirator on or before the specified dale,

(2} if acceptable to both the Administrator and the owner or operalor of a source, reporis may be submilted on electronic
media. ' ‘

(3) Contentand submittal dates for deviations and monitoring system performance reports. All deviations and
monitoring systemn performance repors and all summary reporls, If required per Sec. 63.10{e)(3){vi} and (i}, shall be
detivered or postmarked within 30 days following the end ofeach calendar halfor guarier as appropriats (see Sec.
63.10{e}(3)(i) through (I} for applicabllity). Written reponts of deviations from an aperaling limit shall include all information
required In Sec. 83.10(c)(5) through (13), as appilcable in Table 1 of Sec. 63,360, and Information from any calibration lests
inwhich the monitoring squipment is notin compliance with PS 8 of the method used for temperatura calibration. The
writien report shall also include the name, tile, and signaturs of the responsibie official wha is certifiing the accuracy of the
report. When no deviations have occurred or moniloring equipmant has not bean inoparative, repalred, or adjusted, such
information shall be slated in the report,

{b) Construction and reconstruction. The awner or operator of each source using 10 tons shall il all requirements for
i construction or reconsbruction of a source in Sec. 83.5 of subpart Aofthis part, according to the applicabilityin Table 1 of
Sec. 63.360, and in this paragraph.

{1} Applicability,

(i} This paragraph and Sec. 63.5 of subpart A of ihls part implement the preconstruction review requiremenis of section
112031} for sources sublsct io these emissions slandards. In addition, this paragraph and Sec. 83.5 of subpart Aofthis
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part include other requirements for constructed and reconstructed sources thal are or becoms subjectfo these emissions
standards.

(i) After the effoctive date, the reguirements in this seclion and in Sec. 635 of subpart Aofthis part appivio owners ar
opsrators who sonstuct 3 new seurce or feconstruct s soures subject to these smissions slandards after Devembers,
1684, New o regonstucied sowrces subiest fo thass amissions standzrds with an initial startup date badors the sfective
datears nolsubjectin the preconstruction review reguirements specified in paragraphs (B) (2) and (3} of this s ection and
Sec. 83.5(d) (3) and {4} and {2} of subpart Aofthis part,

{2} Atter the efiective dalp, whathier ar st an spproved permit program B ofeclive in he State nwhich o soy resis for
would be) focated, no person My conglrust a naw sours of resonstiud 3 source sublect ase amisions setandands, or
recomsitta souree suehihud the sourcs becomes a spurce subjent to hege smissions standards, without obigining
advanoe wiitlen apptoval from the Adminlshrator iy actordancs with he procodures spesified in paragrash I3 ol thiy
section and Bec. 83.8(d} {3) and 43 and {ehof subpart A of this part,

{3) Application for approwal of construction or reconstruction. The provisions of paragraph {b3(3} of this seclion and Sec.
63.5(d}) {3) and {4} of subpart A of this partimplement section 11231} of the Act

{ General application requirements,

(A} An owner of operator who is subject to the requirements of paragraph (bX2) of this section shall subm it o the
Administrator an application for approval of the construction of 2 new source subjectto these emissions siandards, the
resonstruction of @ source subjectto theae emissions standards, or the reconstruction of a scurce such that the SOUFGE
bacomes a source subject to these emissions standards. The application shell be submitied as scon as praciicable
before the consfruction or reconstruction is planned io commence (but not soener than the effective date) if the construction
orreconstruction commeances after the effective date. The application shall be submitied as soon as praciicable before the
initial startup date but no iater than 80 days after the effective date if the construction or reconsruction had commenced and
the initial startup dale had not occurred before the effective date. The appiication for approval of conslbruction or
reconsiruction may be used to fulfill the initial notification requirements of paragraph (S of this section. The owneror
operator may submitihe applicaton for approval well in advance of the dale construction or reconsiruction s planned o
commence in order (o ensure a imely review by the Administrator and that the planned commencement date will not be
dalayed.

(B) Aseparate application shall be submitted for each construclion or reconstruction, Each application for approval of
construction or reconstruction shall includes ata minimum:

{1} The applicant's name and address,

(23 Anctificalion of infention to sonstruct a new soilds subject to theas emissions standards or maks any phrysical or
operational change 1o a source subjectio these emissions standards that may meatar has been determined o meet the
ciiteria for @ reconstruction, as defined in Sec. 83.2 of subpart Aofihis part,

(3} The address {i.e, physical location} or proposed address of the source.

{4} An identification of the refevant standard thatis the basis of the application.

{5} The expected commancemeni date of the construction or reconstruction.

(6} The expected complstion date ofthe construction or reconsiruction.

(7} The anticipated date of {initia)) startup of the source.

(8} The type and quantity of haxardous air polivtants emitted by the source, reported in units and averaging fimes and

in accordance with the fest methods specified in the standard, or if actual emissions data ars nat yet avallable, an estimale

H

i

of the type and quantity of hazardous air pollutants expected to be emitted by the source reporiad In units and averaging
tmes specified. The owner or operator may submit percernt reduction information, if the standard is established in lerms of
pament reduction. However, sperafing paramelers, such as flow rade, shall be included in the sulimission o the sudent that
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ﬁthey demonsirate pedformance and compliance,
{8} Cther information as specifisd in paragraph (b)(3){i#} of this section and Sec. 53.5(d}{3) of subpart A of thiy par,

{3} An owner or operator who submils estimates or preliminary information in place of the actual emissions dats and.
analysis required in paragraphs GI3MH{BNE) and {1} of this section shall submil he aclusl, measured emissions dala and
oiher corract inform alion as soon as available bul no later than with the nolifcation of compliance status rsguired in
paragraph ()2} of this section,

(i} Application for approval of constiuction. Each application for approval of construction shall includs, in addition to the
information required in paragraph (B3(3}(1{B) of this section, technical infarmation desaribing the proposed nalure, size,
design, operaling design capacity, and method of operation of the sowes subject to these emissions standards, including
an identification of sach point of emission for sach hazardous air pollutant that Is emitted (or could be emitted) and a
description of the planned air poliuion confrol system {equipment or mathod) for sach emission point. The descriplion of
he syuipmentio be used for the control of emissions shall include sach control device for each hazardous alr poliulant and
the esilmated conirol eficiancy (pereant) for each control devics, The desoription of the method o be used for the control of
emissions shall include an estimated conbrol efficlency (percent) for that method. Such technical information shall include
{ czlculations of emission estimales in sufficient delall to permil assessment of the validity of the calculations, An owner or
operater who submits approdmations of control efliciencies under paragragh (b}3) of this section shall submit the aclual
vonirol efficiencies as specified In paragraph (bH3INC) of this saction.

{4; Approval of consiruction or reconsiruction based on prier Stale preconstruction review. {) The Administrator may
approve an application for construction or reconsiruction specified in paragraphs (5}2) and (3) of thls section and Sec,
63.5{d}3}) and {4} of subpart Aofthis part if the owner or eperator of 8 new or reconsirucied source who is subjectin such
requirement demongirates (o the Administralor's s alisfaction that the following condifions havs been {or wilt be) met;

{A) Tha owner or operator of the new or reconstructed source subject o these amissions standards has undergons a
preconstruction review and approval process in the State in which the sourns is {or would be) locsted before the effective
daie and has recalved a federally snforceable consruction permit that containg a finding that the source will mest these
emissions standards as proposed, if the source is properly bullt and nparated;

, {8} In making s finding, the Slate has considered faclors substantially equivalent to those specified In Sec. 83.5(2)(1)
 of subpart & of this part,

{il) The owner or operator shall submitio the Adminisirator the request for approval of cons ruclion or recanstruction no
laler than the application deadiing specified in paragraph B}{3)) of this sealion, The owner or operator shall include in the
requestinformation sufficient for the Administrator's defermination. The Administrator will svaluate the owner or operalor's
requestin accordance with the procedures specified in Sec. 83.5 of subpart Acfthis part. The Administrator may request
additional relevant information after the submitisl of 8 request for approval of construction or reconstruction.

{c} Notification requirermenis. The owner or operalor of gach sourcs subject io the emissions standards in Sec. 3.2582
shall futfill all notification requirements in Sec. 3.9 of subpart A of this part, according o the applicability in Table 1 of Sac.
63.380, and in this paragraph.

{1} inltial notifications,

(A If a source that otherwise would be subject to these emissions slandards subseguentlyinctsases Hs usa of
aifitens oxde within any consscutive 12-menth period afler Decembaer 6, 1898, such thatthe source bacomes sublact io
thess emissions slandards or oliter requirements, such source shall be subject fo the notification requiraments of Sec.
83.9 of subpart A of this part.

{8} Bources subject fo these emissions standards may use the applcation for approval of consbruction or
reconstruction under paragraph (B)(3){i) of this section and Sec. BA.8(d) (3) of subpart A of this par, respeclively, if relevant
1o fuliil] the initial notification regquirements,

{if} The owner or oparator of 3 new or reconstructed source subject to thess smissions slandsards that has an inllal
_slariup date after the effeclive date and for which an apelivalion for approvel of construction or reconstruction is eaulred
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+ under paragraph (b)(3) of this section and Sec. 63.5(d) (3) and (4) of subpart A of this part s hall provide the lioming ™
information In writing o the Administrator; k

A Anolfivation of intention e gonsiruct 2 new sourcs subjectic hess srissions slandards, reconsiniet g sours
subject o these emissions standards, or reconstouct a soures sush thal the sours betomes » source subject In these
emigsions standands with the appiication for approval of construction or s2oonsrucion as specified in paragrank GO
of this gaction Grapdy (B

{8} Anciification of the date when construction or recenstruction was comménced, submitted simultansousiy with the
applisation for approval of construcion or reconstruction, if construstion or reconsirustion was pommenced before the
sffective date of hese standardy;

(G} Anolification oftve date whan vonstrusion of reconstruction was cominenced, deliverad or posimarked not later
than 30 days afier such date, if conslruction or reoonstruction was commenced afler the effective daie ofthese standards;

{D) Anctification ofthe anticipated date of startup of the source, dslivered or postmarked not mors than 60 days nor
less than 30 days before such date; and

(E} Anctification of the aclual date of initial starlup of the source, delivered or postmarked within 18 calendar days after
that date. )

(it After the effective date, whather or not an approved permil program is effedive in the State in which o source subjest
te these emissions standards is {or would be) located, an owner or pperator who Inteads i sonstructa new soue 5;;;3}.&&;
to these emissions slandards or reconstruct a source subject i these emissions standards, or fROONSIUCt & s owrce such
| that it becomes & source subject to these emissions standardls, shall nollly he Adminisrator in witing of the inlended
i construction or reconsiruction, The nottication shall be submitted &3 Soon a8 prastionhle bafora e consiruston or
reconstruction is planned to sommenge (bul no soorer than the effective date ofthese standards) if the construciion or
reconsiruction commences afier the effective date of the standard. The notification shall be submitted as soon as
practicable befare the initial startup date but o Jater har 80 days after the effective date of this standard if the consfruction
i or reconstruction had commenced and the initial starup date has not occurred before the standard's affective date. The
notification shall include all the Information reguired for an application for appaval of conslruction or poensiruction as
specified in paragraph (b){3) of this seclion snd Sec. 83.5{4)(3) and (4) of subpart A of this part, For sources subsject in
- thiva e emissions siandards, he application for epproval of ponsirucion or reconstrction maybe used o R e nital
notifiostion requirements of Bec. 838 of subipart Aot this part,

{2} § s owner or operator of o soums subject o thessemissions siandards submits esimales or preliminary
inforration i the application for approval of construchion of reconstruction required in paragraph (MEBH of this section
and Sec, B3.5(0H3) of subpar A of iy parl, respectively, in place of the aciust emissions data ur control efficiencies
reguired in parageaphs (E3HDBHE and (ol thiy sagtion, the swher or operstor shall submit the actual emissions dala
and othar correct informalion as soon as available but no later Byarrwiih the inifal notification of compliance sialus.

(3) The owner or operator of any existing sterilization faciiity subject fo this subpart shall also Include the amaount of
sthyiens oxde used during the previous consecufive 12-menth pericd in the inifial notification repor required by Sec,
83.9(b)(2) and (3) of subpart A ofthls part. For new stediization facilities subject fo this subpart, the amount of ethviens oxides
used shall be an sslimate of meected use during e first consecutive 12-month period of aperation,

Vi WORK PRACTICE REQUIREMENTS.

#0144 {25 Pa. Code §127.120)
Plan approval terms and conditions,

The facility shall be:

a. Operated in such a manner as notto cause alr poliution as that term Is defined in 25 Pa, Coda § 121.1;
i b. Operated and maintained in a manner consistent with good operating and maintenance practices.

. Operated and maintained in accordance with practices based on the "manufacturer's spacifications ” and

DEP Auth D 12879822 Page 32
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Example Field Sheets
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Analyzer Calibration Data Sheet

Company
t.ocation
Source
Db
Time
DIRECT CALIBRATIONS
Gasd | Gas2 | Gas3d | Gasd | Gas® | Gas® | Gas7 | Gas8 | Gas9 | Gasi0 | Gas 11 | Gas 12
Analyzer Value Value Value Yalue Yalue Value Value Yalue Value Value Value Yalue
Type Zero
Time
initial Bias
Bias 1 Bias 2 | Bias 3 | Bias4 | Bias & Bias® | Bias7 | Bias§ | Bias§ | Bias 10 | Bias 11 | Bias 42
Analyzer Value Value Yalue Value Value Yalue Value Value Value Value Value Value
Type 2ero
Time
RUN Chanpe! inputs
Start: i Stap: A
Bias B
Bias 7 | Bias 2 | Bias 3 | Bias 4 | Bias § | Bias 6
Analyzer Value Value Value Value Yalue Yalue
Type Zero c
D
E
ML F
218 G
HL. H
Hi. |
HL. Jd
HL. K
HL L
Time HL M
PACE Environmental
Document # FM0006 Rev A 06/25/14
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RUN

Start:

Stap:

Bias

Analyzer
Type

2ero

Hias 1
Value

Bias 2 |
Value

Bias 3

Value

Bias 4
Value

Bias 5
Value

Bias 6
Value

Time

RUN

Start;

Stog:

Bias

Analyzer
Type

Zero

Bias 1
Value

Bias 7
Value

Bias 3§
Value

Bias 4
Value

Bias 5
Value

Bias 6
Value

Time

HL

HL
HL
HL
HL
HL

RUN

Start:

Stop:

Bias

Analyzer
Type

Zero

Bias 1
Value

Bias 2
Value

Bias 3
Value

Bilas 4
YValue

Bias §
Yalue

Bias 6
Value

Time

HL
HL
HL
HL.
HL.
HL
HL.
HL

PACE Environmental
Docurment # FM0008 Rev A 06/25/14
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Analyzer Response Test

Analyzer Make
Analyzer Model
Analyzer Serial #

Methods TE, 3A, 10
Use Low and High Gases and perform during initial system bias

Perform 2 runs as follows: Run the Low gas. Record the time it takes the Low gas to
reach 95% of the value. Repeat the process for the High gas. The response time is
dictated by the longest run seen to achieve 95% of the gas value used.

Run # Gas Type Response Time

System Response Time | |
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Method 4 MOISTURE DATA SHEET

Project # Meter Box # QOperatoris)
proi. Name Delta ¥ @ Pun ___ Baro, Press,
Date DeltaH @ Run __ Baro. Press.
Site Loc. ME Pump # Run __ Baro, Press,
Unit/ioc, Stack D
AU MOISTURE TRAIN Istart Time Stop Time impingers ICED 7|
Sampling Dry Gas Meter ,mi“:;;er Sump Vacuum Train Leak Check Mmm
{Real Time Time VIOLUME (R} Delta Hf intemp 0 | owtTempyny | TemplF) | sl PRE POST
(M@ | VAC M@ | var
imp. # Initial Final A
i
2
3
4
5
]
7
8
....... ;
T
RUN # BMOISTURE TRAIN Start Time Stop Time impingers ICED 7
Sampling ’ Dry Gas Meter !miﬁ;r Sump Vacuum Train Leak Chack
fReal Time Fiene VOLUME (%) | Delta H | nvemp | owtTempprr | Torsnd'F) el PRE POSY
CFM@ | VAC M@
@
imp. # tnitial Final
i
2
3
4
................................. :
&
7
]
]
T
RUN # MOISTURE TRAIN Start Time Stop Time impingers ICED ?
Sampling Dry Gas Meter !mifger P Vi Train Leak Check
iReal Time Time VOLUME [} Dalta b} nTemn PR | ouTemppr 1 Temp Rl izl POST
VAL CFM@ | VAC
&
g, # initial Final ol N
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv -
2
3
4
5
a
7
g
g
T
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Sampling Train Diagrams
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U.S. EPA Method 2- Type S Pitot Tube Manometer Assembly

7.682 cm (3 in)”

1.90-2.584 cm
(0.75 -1.0 in.y*

Y

Flexible
Tubing
(0.251n.)

|

A

e

Temperature
Sensor

Gas Flow

*Suggested (Interference Free)
Pitot
Spacing

tube/ Thermocouple

Leak-Free
Connections

Manometer
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U.S. EPA Method 4- Moisture Content Sample Train Diagram

Stack

Temperature Sensor

Orifice Incline Gauge

Glass
Wool
Plug
J lce Bath
Heated Probe Sheath
Temperature Sensors
Dry Gas 100 mL
Meter each DI
HO
Air Tight
Pump
...... S A —

Vacuum Gauge

Vacuum Line
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U.S. EPA Method 3A Extractive Gaseous Sampling Diagram

3-Way
Calibration "T”

in-Line Filter
L ntine e |

Moisture
Removal
System

Sample Gas Ling

Heated Li

ne

Gas Analyzer

Exhaust to Safe

Location

-t Sample Gas Manifold i CO,/0
s 18 2

Calibration
Gases

Data Acquisition and
Report Generation
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U.S. EPA Method 25A ~ Total Gaseous Organic Compound Sample Train

in-Stack Filter
{if Necessary)

Sample Line 7

Fiame
lonization Haaﬁgd
Detector Umbilical

Line

Calibration
Gases

Hydrogen 2t
{Fuel

[E1S

|

Data Acguisition System
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EMISSION CALCULATIONS
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STERILIZATION CHAMBER
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Sterilization Run 1

STERILIZATION RUN 1
CHAMBER 7 CYCLE 1
15-Dec-20

(0836-0858

Lhambor 7 Conditions @

RellE

First Evacuation Cycle

PV=nRT >>> n=PV/RT

p = psia . . Pa
v % 3600 ft = 101.941 m
R = m3 Pa/mol k
T = deg F e deg K
n = 3398.61 mol pre-charge gas in chamber

W, Ibs ETO charged

volume fraction EtQ in gas cylinder
W g ETO charged
W mol ETO charged

Chamber 7 During Exposure
3398.61 mol pre-charge gas in chamber
+ _mol ETO charged
total mol- T8 sgtution in chamber
- mol pre-charge gas / mol ETO solution in chamber

Chainber 7 Conditions After First Bvatuation

PV=nRT >>> n=PV/RT

psia =
3600 ft* = 101.941 m°
8.31446 m3 Pa/molk

deg F % -degl(

419.865 mol ETO solution remaining in chamber

-~ 0 < T
i

=3
#

ET0 Remaining in Chamber 7 After Flrst Bvacuation

419.865 mol ETO solution remaining in chamber
_mol pre-charge gas / mol ETO solution in chamber
' mol pre-charge gas remaining in chamber

419.865 mol ETO solution remaining in chamber
mol pre-charge gas remaining in chamber

W # mol ETO remaining in chamber
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Sterilization Run 1

£hymber 7 ETO Detivered to Peak Shave/Cat Ox Inist

mol ETO charged, W,

mol ETO remaining in chamber, Wy

W mol ETO delivered to inlet
W, g ETO delivered to inlet
W, fbs ETO delivered to inlet

ETD 2t Cat Ox Outler

C = Cye / ({100 - B} / 100)
Cuet = 0.73 ppmv, wet
B = 1.25971 %
C = 0.73558 ppmv, dry
EtOym, = C* Flowrate * MW * 60 min/hr / 385.3 scf/ib-mol * 102-6
C =  (.73558 ppmv, dry
Flowrate = 15727 dscfm
MW = 44.052 g/mol
EtO;h/h, = 0.07936 lb/hr
Wy = CxVx{MW/SV)x (1/1046)
C = 0.735581 ppmv, dry
A = 350364 std. cubic feet = 9921201 liters
Mw = 44.052 g/mol
SV w 24.05 [/mol
Wo = 13.3673 g ETO outlet
Cat Ox Efficlency
%EFF = ((W-W,)/W)*100
W, = 60972.6 gETO delivered to inlet
Wo = 13.3673 g ETO outlet
%EFF = 9997808
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Sterilization Run 2

STERILIZATION RUN 2
CHAMBER 7 CYCLE 1
A5-Dec-20

1310-1332

Charmber 7 Conditions £ First Evacuation Cyole

PY=nRT >>> n=PV/RT

psia = . Pa
3600 ft® = 101941 m
=  8.314462 m3 Pa/mol k

degF = - deg K

3346.72 mol pre-charge gas in chamber

- T < T
]

=
#

lbs ETQ charged
volume fraction EtO in gas cylinder
g ETO charged

mol ETO charged

Lhamber ¥ During Exposure

3346.720556 mol pre-charge gas in chamber
+__ mol ETO charged
4942.557097 total mol ETO solution in chamber
0.677123297 mol pre-charge gas / mol ETO solution in chamber

Chamber 7 Conditions After First Evacuation

PV=nRT >>> n=PV/RT

P psia =

Y = 3600 ft* = 101.941 m”

R 8.314462 m3 Pa/mol k

T deg F = deg K

3
H

293.379 mol ETO solution remaining in chamber

3788901 mol ETO solution remaining in chamber
_mol pre-charge gas / mol ETO solution in chamber
mol pre-charge gas remaining in chamber

393.3788901 mol ETO solution remaining in chamber

“ ~mol pre-charge gas remaining in chamber

W = 7 mol ETO remaining in chamber

PACE Environrnental



Sterilization Run 2

Lharmber 7 ETO Délivered to Peak Shave/Cat Ox lnlet

mol ETO charged, W,

—_—_mol ETO remaining in chamber, Wy

W, mol ETO delivered to inlet
W, g ETO delivered to inlet
W, Ibs ETO delivered to inlet

ET0 2% Cat O Outlet

¢ = Cuer / ((100- B} / 100)
Covet @ (.79 ppmy, wet
Bl & 2.152261056 %
C ® 0.80550 ppmv, dry
EtOy/ns = C* Flowrate * MW * 60 min/hr / 385.3 scf/lb-mol * 104-6
C = 0.80550 ppmv, dry
Flowrate = 15663 dscfm
MW = 44.052 g/mol
EtOupmr = 0.086549767 Ib/hr
W, = CxVx {(MW/SV) x (1/10%6)
C = 0.8055 ppmv, dry
Y = 352188.43 std. cubic feet = 9972867 liters
MW = 44.052 g/mol
SV = 24.05 I/mol
Wo = 14.7141823 g ETO outlet
Cay O Efficlency
YWEFF = {WWg)/W)*100
W, = 64704.61996 gETO delivered to inlet
W = 14.7141823 g ETO outlet
%EFF e 99.97726
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Sterilization Run 3

STERILIZATION RUN 3
CHAMBER 7 CYCLE 1
A5-Dec-20
4709-1730

f-hamber 7 Conditions @ First Evacuation Cycle

PY=nRT >>> n=PV/RT

P = psia , P
Y = 3600 ft® = 101.941 ™
R = 8.31446 m3 Pa/mol k
T = deg F deg K
n = 3372.66 mol pre-charge gas in chamber

{bs ETO charged
volume fraction EtO in gas cylinder
g ETO charged

mol ETO charged

Chamber 7 During Exposwrs

3372.66 mol pre-charge gas in chamber
+_-mmo| ETO charged
4937.61 total mol ETO solution in chamber

0.68306 mol pre-charge gas / mol ETO solution in chamber
Chamber 7 Conditions After First Evacuation

PV=nRT >>> n=PV/RT

P = . psia =

Y = 3600 i = 101.941 m®

R = 8.31446 m3 Pa/molk

T = deg F = deg K
n =

ETQ Remaining in Chamber 7 After First Evacuation

472.935 mol ETO solution remaining in chamber
% mol pre-charge gas / mol ETO solution in chamber
mol pre-charge gas remaining in chamber
472.935 mol ETO solution remaining in chamber

—' mol pre-charge gas remaining in chamber
. mol ETO remaining in chamber

472.935 mo! ETO solution remaining in chamber

PACE Environmental



Sterilization Run 3

Lharnber 7 ETO Delivered to Peak Shave/Cat Ox inlet

' mol ETO charged, W,
mﬂ._mol ETO remaining in chamber, W,

W, = mol ETO delivered to inlet
g ETO delivered to inlet
Ibs ETO delivered to inlet

ETG at Cat Ox Dutlet

c = Cuee / ({100 - B} / 100}
Comt # 0.77 ppmv, wet
s = 2.0345 %
C = 0.7836 ppmy, dry
EtOu s, = C* Flowrate * MW * 60 min/hr / 385.3 scf/lb-mol * 10/2-6
C = 0.7836 ppmv, dry
Flowrate = 18129.3 dscfm
Mw = 44052 g/mol
O e =  0.09745 lb/hr
W, = CxVx (MW/SV) x (1/1076)
C = 0.7836 ppmvy, dry
3 = 388643  std. cubic feet = 1.1E+07 liters
MW = 44.052 g/mol
1NY = 24.05 I/mol
Wo = 15.7959 g ETO outlet
Cat Ox Efficiency
%EFF = ((W-Wo)/W,})*100
W, = 62336 gETO delivered to inlet
Wy = 15,7959 g ETO outlet
%EFF = 95.97466
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g,

m CatOx Outlet Diluent Concentrations of 0, & CO, during Sterilization

Customer Name: B Braun
Location: Allentown,PA

Source: CatQx Outlet

Run No. 1 2 3
Date 12/15/20 12/15/20 12/15/20
Time 0836-0858 1310-1332 1708-1730
Outlet- Oxygen {O,)
i 2 3 Average
Average Zero Response {%) (F) -0.020 0.050 0.035
Average Upscale Response (%) {G) 11.945 12.000 12.015
Bias Gas Value (%) {H) 11.92 11.92 11.92
Run Awverage, dry, uncorrected {%) {1} 20.36 20.43 20.46
Run Average, dry, corrected (%) {J} 20.31 20.33 20.32 20.32
Qutlet- Carbon Dioxide {CO,)
i 2 3 Average
Average Zero Response (%) {F} 0.225 0.230 0.255
Average Upscale Response (%} {G) 9.385 9.325 9.395
Bias Gas Value (%) (H) 9.229 9.229 9.225
Run Average, dry, uncorrected (%) {1) 0.71 0.62 0.63
Run Average, dry, corrected (%) (J) 0.49 0.39 0.38 0.42
iEquations: | iDefinitions:

{(={1-FHH)/(G-F)

{F} = Analyzer response to zero gas
{G) = Analyzer response to span gas

{H} = Calibration gas concentration

{1} = Analyzer response to stack gas, measured dry.
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AERATION ROOM
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EtD Emissions during Aerztion Room Test

Cusiomer Name: B Braun

Location: Allentown, PA

Source: Catalytic Cxidizer Cutlet

Run Mo, 1 2 3
Date 12715420 12/15/20 12/15/20
Time 1042-1142 1155-1355 1535-16358
Averages
Stack fnisture (%) {A} (.56 1.49 0.77 0.94
[ Ethylene Oxide {(E10)
1 2 3 Averages Ernission Limit
Run Awerage, wet {ppmv} {8} 0.71 0.65 0.73
Run Awverage, dry {ppmv} {C) 0.71307 8.65774 0.73126 8.7006% 1.0
{Equations: ‘ {Definitigns:
{C)={B}/{{100 - A} / 100} {A} = In-stack moisture as measured by U.5. EPA Method 4.

{B} = Analyzer response to stack gas; Et0 is measured wet.
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STACK MOISTURE CALCULATOR DURING AERATION

Rur Times:
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APPENDIX C

BUN DATA
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STERILIZATION CHAMBER
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PACE Environmental

Minute Average

Date Time
12/15/20 8:36:26
12/15/20 8:37:26
12/15/20 8:38:27
12/15/20 8:39:26
12/15/20 8:40:27
12/15/20 8:41:26
12/15/20 8:42:27
12/15/20 8:43:26
12/15/20 8:44:26
12/15/20 8:45:27
12/15/20 8:46:26
12/15/20 8:47:26
12/15/20 8:48:26
12/15/20 8:49:27
12/15/20 8:50:26
12/15/20 8:51:26
12/15/20 8.52:26
12/15/20 8:53:27
12/15/20 8:54:27
12/15/20 8:55:26
12/15/20 8:56:27
12/15/20 8:57:27

Averages
Minimum
Maximum

Sterilization- Et0 Run 001

0, (%)
20,57
20.43
20.30
20.25
20.24
20.26
20.25
20.26
20.25
20.26
20.29
20.32
20.34
20.35
20.39
20.41
20.43
20.44
20.48
20.49
20.48
20.49

20.36
20.24
20.57

€O, (%)
0.56
0.59
0.66
0.70
0.71
0.70
0.73
0.74
0.76
0.75
0.74
0.74
0.74
0.74
0.74
0.73
0.73
0.73
0.73
0.73
0.73
0.73

0.71
0.56
0.76

THC {ppm)
0.62
0.59
0.64
0.65
0.71
0.73
0.73
0.72
0.72
0.76
0.78
0.75
0.79
0.74
0.76
0.73
0.73
0.76
0.72
0.78
0.79
0.79

0.73
0.59
0.79
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PACE Environmental

Minute Average

Date Time
12/15/20 13:10:27
12/15/20 13:11:27
12/15/20 13:12:27
12/15/20 13:13:27
12/15/20 13:14:27
12/15/20 13:15:27
12/15/20 13:16:27
12/15/20 13:17:27
12/15/20 13:18:27
12/15/20 13:19:27
12/15/20 13:20:27
12/15/20 13:21:27
12/15/20 13:22:27
12/15/20 13:23:26
12/15/20 13:24:27
12/15/20 13:25:27
12/15/20 13:26:27
12/15/20 13:27:27
12/15/20 13:28:27
12/15/20 13:29:27
12/15/20 13:30:27
12/15/20 13:31:27

Averages
Minimum
Maximum

Sterilization- EtO Run 002

0O, (%)
20.65
20.60
20.44
20.35
20.33
20.31
20.30
20.36
20.35
20.34
20.37
20.37
20.36
20.40
2041
20.45
20.45
20438
20.50
2053
20.54
20.56

20.43
20.30
20.65

€O, (%)
0.52
0.53
0.55
0.61
0.64
0.65
0.67
0.64
0.65
0.67
0.64
0.64
0.65
0.64
0.63
0.61
0.64
0.61
0.60
0.61
0.61
0.60

0.62
0.52
0.67

THC (ppm)
0.63
0.64
0.70
0.72
0.74
0.74
0.77
0.79
0.79
0.80
0.81
0.82
0.83
0.83
0.84
0.84
0.83
0.84
0.85
0.85
0.85
0.84

0.79
0.63
0.85
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PACE Environmental

Minute Average

Date Time
12/15/20 17:09:27
12/15/20 17:10:27
12/15/20 17:11:27
12/15/20 17:12:27
12/15/20 17:13:27
12/15/20 17:14:27
12/15/20 17:15:27
12/15/20 17:16:27
12/15/20 17:17:27
12/15/20 17:18:27
12/15/20 17:19:27
12/15/20 17:20:27
12/15/20 17:21:27
12/15/20 17:22:27
12/15/20 17:23:27
12/15/20 17:24:27
12/15/20 17:25:27
12/15/20 17:26:27
12/15/20 17:27:27
12/15/20 17:28:27
12/15/20 17:29:27

Averages
Minimum
Maximum

Sterilization- EtO Run 003

0, (%)
20.69
20.60
20.46
20.38
20.34
20.34
20.32
20.31
20.35
20.38
20.38
20.41
20.44
20.45
20.48
20.51
20.53
20.56
20.56
20.57
20.60

20.46
20.31
20.69

€O, (%)
0.49
0.51
0.54
0.60
0.63
0.65
0.66
0.69
0.67
0.65
0.66
0.65
0.65
0.65
0.65
0.65
0.64
0.63
0.66
0.66
0.63

0.63
0.49
0.69

THC {ppm)
0.65
0.64
0.68
0.71
0.72
0.73
0.73
0.73
0.78
0.78
0.79
0.81
0.80
0.80
0.83
0.82
0.83
0.83
0.82
0.82
0.84

0.77
0.64
0.84
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AERATION ROOM
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
10:42:26
10:43:27
10:44:27
10:45:27
10:46:27
10:47:26
10:48:27
10:49:26
10:50:27
10:51:26
10:52:26
10:53:27
10:54:26
10:55:27
10:56:26
10:57:27
10:58:26
10:59:26
11:00:27
11:01:26
11:02:26
11:03:26
11:04:27
11:05:26
11:06:26
11:07:26
11:08:26
11:09:27
11:10:26
11:11:27
11:12:27
11:13:26
11:14:26
11:15:27
11:16:27
11:17:26
11:18:27
11:19:27
11:20:26
11:21:26
11:22:26
11:23:27

Aeration Room- Et0O Run 001

EtO {ppm)
0.73
0.72
0.75
0.76
0.71
0.71
0.72
0.72
0.72
0.72
0.73
0.73
0.73
0.72
0.72
0.72
0.70
0.69
0.69
0.69
0.75
0.74
0.68
0.68
0.74
0.73
0.73
0.68
0.67
0.70
0.71
0.70
0.70
0.70
0.70
0.70
0.70
0.71
0.70
0.70
0.70
0.67
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Date Time
12/15/20 11:24:26
12/15/20 11:25:27
12/15/20 11:26:27
12/15/20 11:27:26
12/15/20 11:28:27
12/15/20 11:29:26
12/15/20 11:30:26
12/15/20 11:31:27
12/15/20 11:32:26
12/15/20 11:33:27
12/15/20 11:34:26
12/15/20 11:35:27
12/15/20 11:36:26
12/15/20 11:37:26
12/15/20 11:38:27
12/15/20 11:39:26
12/15/20 11:40:27
12/15/20 11:41:26

Averages
Minimum
Maximum

Aeration Room- EtO Run 001

EtO (ppm)
0.65
0.67
0.68
0.68
0.68
0.69
0.69
0.70
0.70
0.71
0.71
0.71
0.72
0.72
0.75
0.76
0.71
0.72

0.71
0.65
0.76
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
11:55:27
11:56:27
11:57:27
11:58:26
11:59:26
12:00:27
12:01:27
12:02:26
12:03:27
12:04:27
12:05:26
12:06:26
12:07:26
12:08:27
12:09:26
12:10:27
12:11:27
12:12:26
12:13:27
12:14:26
12:15:26
12:16:27
12:17:27
12:18:27
12:19:26
12:20:27
12:21:26
12:22:26
12:23:27
12:24:26
12:25:27
12:26:26
12:27:27
12:28:27
12:29:26
12:30:27
12:31:26
12:32:27
12:33:26
12:34:27
12:35:26
12:36:26

Aeration Room- FtO Run 002

EtO (ppm)
0.69
0.69
0.69
0.68
0.68
0.68
0.68
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.66
0.67
0.67
0.66
0.66
0.66
0.65
0.62
0.62
0.62
0.62
0.67
0.68
0.65
0.61
0.66
0.67
0.67
0.61
0.60
0.65
0.66
0.64
0.64
0.63
0.63
0.63
0.63
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Date Time
12/15/20 12:37:26
12/15/20 12:38:26
12/15/20 12:39:27
12/15/20 12:40:27
12/15/20 12:41:27
12/15/20 12:42:27
12/15/20 12:43:26
12/15/20 12:44:26
12/15/20 12:45:27
12/15/20 12:46:27
12/15/20 12:47:27
12/15/20 12:48:27
12/15/20 12:49:27
12/15/20 12:50:27
12/15/20 12:51:27
12/15/20 12:52:27
12/15/20 12:53:27
12/15/20 12:54:26

Averages
Minimum
Maximum

Aeration Room- EtO Run 002

EtO (ppm)
0.63
0.63
0.64
0.64
0.63
0.63
0.63
0.63
0.63
0.62
0.62
0.63
0.63
0.63
0.66
0.66
0.60
0.61

0.65
0.60
0.69
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
15:35:27
15:36:27
15:37:27
15:38:27
15:39:27
15:40:27
15:41:27
15:42:27
15:43:27
15:44:27
15:45:27
15:46:27
15:47:27
15:48:27
15:49:27
15:50:27
15:51:27
15:52:27
15:53:27
15:54.27
15:55:27
15:56:27
16:10:36
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:50
16:11:51
16:12:27
16:13:27
16:14:27
16:15:27

Aeration Room- EtO Run 003

EtO {ppm)
0.75
0.77
0.72
0.71
0.77
0.76
0.76
0.73
0.71
0.71
0.71
0.75
0.76
0.76
0.71
0.71
0.73
0.78
0.76
0.71
0.71
0.71
0.73
0.73
0.73
0.72
0.73
0.72
0.72
0.72
0.72
0.72
0.73
0.72
0.73
0.72
0.72
0.72
0.72
0.72
0.73
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Date Time
12/15/20 16:16:27
12/15/20 16:17:27
12/15/20 16:18:27
12/15/20 16:19:27
12/15/20 16:20:27
12/15/20 16:21:27
12/15/20 16:22:27
12/15/20 16:23:27
12/15/20 16:24:27
12/15/20 16:25:27
12/15/20 16:26:27
12/15/20 16:27:27
12/15/20 16:28:27
12/15/20 16:29:27
12/15/20 16:30:27
12/15/20 16:31:27
12/15/20 16:32:27
12/15/20 16:33:27
12/15/20 16:34:27

Averages
Minimum
Maximum

Aeration Room- Et0O Run 003

EtO (ppm)
0.73
0.73
0.72
0.69
0.69
0.69
0.69
0.74
0.75
0.74
0.73
0.68
0.69
0.72
0.72
0.72
0.72
0.72
0.72

0.73
0.68
0.78
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1 Sefect three critical orffices to calibrate the dry gas meter which bracket the axpected operating range.
2} Record baromelric pressure befors and after calibration procedure,
3} Run st tested vacuum (from Orifice Calibration Report), for a period of time
necessary i achieve a minimum total volume of § cubic fest.
4} Record data and information in the GREEN cells, YELLOW cells are calculated,

LA EPETT AL

INITIAL, FINAL AVG [P,
OAYE: METER SERIAL # BAROMETRIC PRESSURE (in Ha): m 30.12 _ 30.125
METER PART #:  MB3S CRITICAL ORIFICE SET SERIAL#:] 1764
K TESTED L IEBPERATURES F ELAPSED ¥ % Ditf Y % Diff
FACTOR | VACUUM DGM READINGS 17 AMBIENT] DGM INLET |DGM OUTLET| DGM TIME {#359)] | DGM AH 4] (2) {3} fo with other

moam_nm RUN#] {AVGE) | (inHg} INITIAL m FINAL NET{V} INITIAL FINAL{INITIAL FINAL] AVG <] {in 4,0} Vo, (STD} Vo, {STD} ¥ Bverage ¥ orifices A
1 0.8316 16 850,065 955.945 5.880 83 68 72 €8 §8 69 550 3.7 59838 6.0267 1011 178
32 2 0.8316 16 955,945 362,640 6.695 63 72 74 68 58 70.5 6.25 6.7708 6.8488 1.78
3 0.8316 186 962.640 968.525 5.985 83 74 77 68 58 71.75 5.50 3.7 75

.31
4 0.6825 18 968,525 973.835 5.310 53 72 77 63 58 71.75 £.00 25 178
26 2 0.8825 1§ 873.835 979,140 5.305 53 77 81 69 70 74.28 .00 2.5 1.74
3 0.6825 1§ 975,140 984.440 530 63 81 83 78 71 76.25 £.00 2.5 173

017 8.31
1 0.5358 16 388,875 1,005.480 5605 63 84 85 74 74 79.5 8.00 1.5 1.87
20 2 0.5358 5| 1,005.480 | 1812670 7.190 63 8g 87 74 78 80.75 10.25 1.5 187
3 0.5358 16 1,012,670 | 1,021.465 8.795 63 87 49 76 77 82.25 2o 1.5 1867

2.55 8.32
1 1.4489 6| 984.440 385,580 5.140 53 83 B2 71 72 77 8.75 1.1 5.1030 51872 1.018 175
17 z 0.4489 18 $89.580 884,730 5.150 83 82 a3 72 73 775 875 1.4 51082 5.1872 1.015 178
3 0.4489 18 994,730 $83.875 5145 83 83 a4 73 74 78.5 8.75 1.1 50938 1.018 1.74

“““ 1017 8.38 1.18
1 93185 18 1,021.465 | 102670 5.238 53 84 83 1 74 774 785 12.50 0.56 5.2624 1018 118
12 z 0.3135 18 1,026.80 | 1,032.050 5.250 §3 83 B3 77 77 8¢ 12.50 0.56 5.2624 1017 178
3 0.3185 18 1,032.050 | 1,037.50 5.450 63 83 83 77 77 80 12.50 0.56 53737 52624 0,979 178

-0.88 -1.37

iz the stands m vo
sation factor, ¥, Thase

e DGM, Y, (sid),

are automatioally calculaied in the &

014 AVERAGE aHg <[ 173}
{1} = Met volurne of gas sarmple passed through DGM, corected to standard conditions
K, = 17.64 *Réin. Hg (English}, 0.3858 "Kimm Hg {Metric)
T = Absohie DGM avg, lemperaturs (R - English, K - Matric) AHg = A 8758 \° AH £V iy
oo Stdl) k v
{2} = Volume of gas semple passed through the oriticsl orifice, sorrected to standard conditions
Tamn = AbSclute amtuen tamperature (R - Snglish, "K - Metric)
K'= Average K factor fom Critical Crifice Calibration
{3} = DEM calibration facior

2-10-202G_Al AL CAL (MBUO4)
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

=

Select three critical orifices to calibrate the dry gas meler which bracket the axpected operating range.

2} Record barometric presswie befors and after calibration procedure.
3} Run at tested vacuum (from Qrifice Calibraticn Report), for a period of Hine
necessary 1o achieve a minimum total volume of 5 cubic feet.
4y Record data and information in the GREEN cells, YELLOW cells are caloutated,
INITIAL FINAL AVG (P}
LaTe: ARZEEY METER SERIAL #: BAROMETRIC PRESSURE (in xmL 30.02 _ m 38 _ 30.01
METER PART # CRITICAL ORIFICE SET SERIAL #:} CO-1784s
K TESTED TEMPERATURES °F ELAPSED Y % Diff Y % Diff
FACTOR {VACUUM DGM READINGS {#17} AMBIENT] DGMIINLET | OGM QUTLET DGM TIME {MiN} DGM AH {1} {2} {3} to with other
ORIFICE#| RUNZ | (AVG) | (inHg) INITIAL FINAL NET (V) INITIAL FINALIINITIAL FINAL: AVG 3} {in H,0} V. {STD) Y, (STD} Y Average ¥ srifices Aty
% 0.8316 16 289.005 294.018 8.01¢ 58 €8 £8 &8 &8 68.25 4.75 3.7 5.0692 5.31751 1821 177
NM 2 0.8318 18 284015 298,015 5.0 &5 88 71 88 &8 88 4.75 3.7 5.0518 8,175 1024 177
3 0.8318 18 289.015 304.018 58 85 47 74 68 88 §7.25 4.78 3.7 5.1667 8.4751 4.002 181
AVG= 1.018 -0.51 -0.50
1 0.5388 16 304,015 309.018 5.0 53 74 77 82 70 72.5 7.25 1.5 49518 £.0920 i.821 1.70
20 2 0.5358 16 309.015 314.015 50 §3 77 80 70 71 74.5 7.25 1.5 48732 50830 1,028 1.70
3 0.5388 16 314018 318,410 5085 B3 80 80 71 72 75.75 7.30 1.5 5.0858 8.1342 3.015 168
AVG = 1.023 £.01 0.50
ki 0.3188 18 318.110 324.318 5.20 83 8¢ 82 12 72 786.5 12.50 0.56 54410 5.2423 1.820 1.77
‘_ N 4 £.3188 18 324310 328.318 5.8 81 82 86 72 77 79.2% 12.00 0.56 4.9180 5.0423 1825 178
3 8.3185 18 329.310 334.31¢ 5.8 59 a6 88 77 78 82.5 12.00 0.56 48885 £.052¢0 1.033 174
AVG = i.028 8.52 1.83

i3

&, ¥, (505}, and the DGM calibration lactor v,

atabove.

Hions

AVERAGE AHg =]

ig (En
T, = Absotuie BGM avg. temparature ("R - English, °K - Metric)

AHg= f 0TB8 N AM £V (std)
Ve dstd} Y
= Yolume of gas sample passed through the critical onifice, correcied to Mandard conditions
Tams = AbB0IIE ambient temperature (R - Enghish, °K - Metric)
¥ = Avarage K factor from Critical Crifics Calibration
= DM calibration factor

CAL (MBO4)
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Thermocouple Calibration Certification

Annual Calibration

Annual Calibration Date: 22002420 Calibratad Om 02/02/20
NIET Reference Thermometer D No. Omaega 1 §2/02/21
e
Thermocoupiz 1 ice Waler Bath Ambient B Wiater
Ng. T readout °Fl Refersnce {°F Differsnes (36} TE readnut {°Fi Refersnce {'F) Differanca {4} YE readout {°F} Beference I'F) Differance
Prabe 6-1 28 23.1 <002 &4 54.5 .10 2137 .10

Thermocoupls temperature resdouts are considered acceptable i the thermocouple and reference thermomater absaiute temperatures agree witl

Post-Test Calibration

% 1.5% {Section 10.3 of Method 2}

Fost-Test Cal 12/16/20 Cailibration Completed By: BG
Th te 1D 5 : -
ermacoupte Reoie 51 BABDA By Mwtar | MMB-04 Gas Meter Goossnnek 2
Bo.s {in} o
Arnlsient TC Readaut {*F) &80 &0 &0 &80
Temy e
Chack Reference {F) 50 50 80 &0
Bifferenca {*F}: 0.0 2.0 0.0 0.0

Thermocouple temperature resdouts ars considered acceptabile

dethod 5t

the thermocouple snd reference thermometer temperatures agrae within € 2°F {alternate cslibration procedure of Section 10.5 of
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Documentation
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FROO0O8 Compliance Test Field Data Sheet

Comgpary
Logstipn: =
Bource
Date
Time
DIRBCT CALIBRATIONS v
PT Gag 3 | Gazd | Gas B | GapB | Gas 7 | Gas§ | Gas o | (a8 10 | Gas 31U Sty
Analyzer Yalus Yalue | Yelus | Valus | Value | Value | Value | Value | Walus | Valye VYalue
Type Zerg |E%s2 o3 AN AP LT RE g
Do deeted A 28,8 el
o N W FR R Yol
Time - & Eole i e 4
initial Blag . ,
Blasd | BlasZ | Blas ¥ | Blesd T Blas & | Hhas ¥ T BBa 7 | e 8 T Bl T TEm T B T T Bias 13
Analyzer Value | Value | Value | Value | Value | Value | Value | Value | Value | Value | value | Value
Type Zero |ILT182- 190 25 edn EV6 Zons.i Ve 390 T
T Qfé o F
[ G B A
The B0 -0} 28 = S |5
Fima iE g 137 ZETTGTY s
_RUN g STEEA T 6 Lhannel Inpuly
St M2l i Stop: .ghesfk (85E A
Hiss B
Hlaa T | Blae 2 | BREY BRSO HRESY TG
Analyzer Valus Yalue Yalue Yalus Yalue Yaiue
Type Zore | /182021 92290000 S0
e L g 1 P39 -
5{32‘— & g’ il ) ?&g . _
 CTRLETD | . 80 3 .
Time RN Sy
STHIT €%9 - 852~
P&CE Environmeantal
Doyournent # FMOOUS Pagf i STIRIRE 14
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BUH 7 AEETN
et

s St O r. i Stap:  Sfefe
Bias
Blas 1 " Blas ¥ | Biss ¥V T Hes & T Blas 8 T Bvd
Analyzer Value | Value | Yalue | Value | Value | Value
Type Zero (M-T20219,229¢0203 Mo erp
<R a-ag [Z-8] 7y
£ 2 £ 0 iy -5 v
T ETe p. 68 5T W 2o 270
ML 2 2w
ML 29 230
L2 oo
HL 290 29
HL.
B4l
Hme | 7i30 | Ji9 1 09F Ty | HL.
RUN 57 A ETE G EN
Btwt: gloer i Stop: Foa%
Bias
BlaeT 1 Hiees 2 T HEs Y T Bhaed T Bt T 8iss s
&nalyzer Yatus Yalue Yalue Yajue Yalue Yalue
Type | Zero (119203 19,2296 0. HoBTD
for &0 .94
oy b | 2 7.4
T A NG LR @
HL sge 2%
MLy %e 290
3t 2
A
HL 2 2 #9
$.
Time /580 1JZa2 | 4500 | oo i
RUN % SE R oo B0
Start:  r414 | Blap: id-imd 13730
Blas
Blas ¥ | B By T B T T B U T s
| Analyzer Value Yalue Yalue Yalug Value Yalue
Type Zero | 11T R0 MIT Sov e [ 98 g
2 S O.0h iz 0.
Py o2} e B
THCETD ] @00 3.7 HL 2 &y 2%
HL ;3 &
HL 0 e
iz 8 3 G
HL ¢ 7 ‘
I #L,
Time | peas [ J5ey | PN IERY Hl.
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RO HERATEN

Start: LR i Stop: LYY
Hins
Bl T B T T BRS YT ERS T R T R
Analyzef Value Value VYalue Yalue Yalue Yalue
Typo Zaro ,;f& kY 5 P o AR
G- 1 8.0 1 o8]
gg;g, vl Y. Sk
FwCTB 4o =N HL 7 g 7 3
3 f;z: 27 77
g, < 0 280
e e
EW« gy Py
! ' HL
Time | jwde. | TS TIPS T TT9% ' JHL
RUN 2 & P g ]
Stark: 8% 29w | Stop:  f 5.0
Blas '
Blas ¥ | BEET T Bl ¥ B T T Be T 8 s
Anafyzer Yalue | Value | Value | Value | Value | Value
type | Zers | Mo ¢l b g
Y B RN
b P .93
THew? e | &8 .00 Z. ot HL 3 =, 7 5y
A
HL £ 7P
HL ? L
HL 7 3g e
) Hi
I Time A BNENIR N NI ‘ ML
B
Start: | Btop
Bias
T Blag s 2 | Bias d [HRET T ER T T ERRE
&nslyzer Velue | Value | Valus | Valus | Valus | Value
Type Zare
Hi
L
| 131R
ML
L
Hi.
3 HL
Time HL
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E QA/QC Bias/Drift Calculator I

i Oxygen i i Carbon Dloxide i
Calibration Gas Standard Concantrations {5} {C,} Calibration Gas Standard Concentrations Q%‘”
to v8it | High/span {c5) Teso i Mid b e oo im
FA 33 £.00 i EPI) i o ;
AR
Analyzar Calibration Error {ACE £ 2% of range) Hnsbysar Lalibration Ervor {ACE < 2% of range)
actuzi dralyzee Basgonae iy :f DS ! { 1305 i st {0y} .04 { 3,28 f Py
Analyzer Cal Ervor %) odn i Y] .22 i W43 i 3.5
Initial Sysbem Bias (%8 € 5% of sengel Initial Systun Sios 558 ¢ 5% of ranige}
ok Zase
Lk Gy Srandarg onctston ) .00
Actual Analyzer Res: (01 o]
AAAAAAAAAAA initial System Bias (%} 25 Initial System Bios (%} .22
mnge} Sterilization Post Run 1 Drift {D 'S 3% of ranget
R 2, : ¥
] Systam Bias (%} Wi
Drift [A; t 0.08 .04 Drift (%) 1.55
Aeration Post Run 1 Drift (D 5 3,6 of range} Aeration Post Run 1 Drift (D < ot eanpel
Actusl Analyeer Response] ErRi Agiet Rrsheres Ryananis: SRS
System Bias (%) .04 System Bias 1%} 1.72 $.93
Dl {364 .29 Brift %k B0% 1453
Aeration Post Run 2 Dirift §ir-< 3% of rangst Acration Past Run 2 Drift {8 ¢ 3% of range}
Sl Aratizer Rexaaoan D08 13.38 Spvsai Angbrer Seupunes 535 w34
System Bias (%) [ ~33 18 System Bias (%} 113 283
. Drift 15} .04 [iEY] Drift (2] 0.39 ] 358
Sterilization Post Run 2 Drift {D < 3% of range} “Sterilization Post Bup ¥ DR 10 < 3% of range)
Al Shaburer Betnnstsed b GERE [k B33
System Blas {36} $.68 System Bias (%} .93 D18
Eyrift {36} 43,154 Drift (%): 4.32 B33
Avrarion Post Burd Brite (0 < 3% of range} aersxicm Pt R 2 Orift (D < 3% of ronpe}
Aoyl doabsver %gﬁgqssw; S bR A Fhps Penpanye, 0.22 E:
Systemn Bias {2} {46 3.88 System Bias 1%} .57
Brift {36): .08 .04 DBrift (%} 2.0% D27
Fteriizavion Post Aun § DA 1D < 2% of ronged Vit {0 5 3% of rarn
AU ARSIsrar Baspate: i X2 ] i $dBe FAZ
System Bias (%) 3.42 3.38 Systern Bias {3} 1.34 GaL
Drift (%] nny By Drift i) 3,38 .38

SRR R 117
7 €35 w0

natyzer Calibeation Lrror, percent of calibradon span

eration of a calibration g; e, maid, of Bight when in
ified concentration of 3 calibre gaa ffowe, g, o highl, pprmeor %

tration of 2 calibration gus ffove oy Bign} wehan introatiiced iy system calibration mode, g o %
Pt Spen, pRImY o %
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stem bmf perb 1 of caiibration span.

z st e btas, pavien of cadiby Rt
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seteiced iy dieect cattbration mede, ppmv or %

tfessured con

] M25A QA/OC CE/Drift Calculator ]
| £thylene Oxide i
Avahprar E:zs;?;srzs o G daesd Dovsg styns fpomi 10,3

5 Fobs 30 fettd: Mgﬁ

5 3 A 5 FREE
T

Analyzer Calibration Ervor {ACE £ 5% of cal std)
Actuai Analyrer Response {TE ix:H § 413 €.x3 #E7
amatyeer Cal Error (%} .14 i 3,57 -1.28 083
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Asration Post Run 3 Drift (5 < 3% of range}
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
7:23:28
7:24:27
7:25:27
7:26:27
7:27:27
7:28:26
7:29:26
7:30:27
7:31:27
7:32:27
7:33:27
7:34:27
7:35:26
7:36:26
7:37:26
7:38:27
7:39:27
7:40:27
7:41:27
7:42:26
7:43:27
7:44:26
7:45:26
7:46:27
7:47:26
7:48:27
7:49:26
7:50:27
7:51:26
7:52:26
7:53:27
7:54:26
7:55:27
7:56:26
7:57:.27
7:58:26
7:59:26
8:00:27
8:01:26
8:02:26
8:03:26

Pre Calibrations

DIRECT ZERO

DIRECT HIGH C0O2 02

DIRECT MiD CO2 02

| INITIAL BIAS ZERO

0, (%) €O, (%) THC (ppm)
-0.07 004 | 009
13.79 10.62 0.06
24.14 18.85 0.07
24.06 1876 |  0.06
23.78 18.29 0.06
13.05 9.01 0.03
12.00 928 |  0.02
14.56 5.88 0.05
20.97 0.15 0.04
13.14 0.13 0.07
0.04 0.07 0.04
12.11 0.10 0.05
4.40 0.10 0.02
0.01 0.08 0.08
-0.01 0.08 0.06
-0.01 0.08 0.01
2.62 2.51 0.08
11.95 924 |  0.03
13.79 7.01 0.05
8.21 0.51 0.05
0.01 0.12 0.05
-0.01 0.12 0.03
-0.01 0.12 0.02
-0.01 0.12 0.03
-0.02 0.12 0.08
-0.02 0.12 0.03
-0.02 0.12 0.07
-0.02 0.12 0.03
-0.01 0.12 0.05
-0.02 0.12 0.06
-0.01 0.14 0.03
-0.02 0.15 0.19
-0.02 0.15 3.18
-0.02 0.16 3.32
-0.02 0.16 3.16
-0.02 0.15 3.15
-0.02 0.15 3.15
-0.02 0.16 3.24
-0.02 0.15 3.33
-0.02 0.15 3.39
-0.02 0.16 3.47

INITIAL BIAS CO2 02
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Pre Calibrations

Date Time 0, {%) €0, (%) THC {ppm)
12/15/20 8:04:27 -0.02 0.16 3.17
12/15/20 8:05:26 -0.02 0.15 3.17
12/15/20 8:06:26 -0.02 0.15 3.20
12/15/20 8:07:26 -0.02 0.15 3.22
12/15/20 8:08:26 -0.02 0.15 3.19
12/15/20 8:09:27 -0.02 0.18 3.24
12/15/20 8:10:26 -0.03 0.19 3.26
12/15/20 8:11:27 -0.03 0.20 3.29
12/15/20 8:12:27 -0.02 0.20 3.34
12/15/20 8:13:26 -0.03 0.20 3.34
12/15/20 8:14:26 -0.03 0.20 3.11
12/15/20 8:15:27 -0.03 0.20 | 3.13 L INITIAL BIAS LOW THC
12/15/20 8:16:27 -0.03 0.20 3.10
12/15/20 8:17:26 8.10 0.32 8.33
12/15/20 8:18:27 0.31 0.19 5.13
12/15/20 8:19:27 -0.03 0.21 E 5.23 | INITIAL BIAS MID THC
12/15/20 8:20:26 -0.03 0.23 5.19
12/15/20 8:21:26 7.02 0.32 9.36
12/15/20 8:22:27 -0.02 0.23 | 8.87 | INITIAL BIAS HIGH THC
12/15/20 8:23:27 -0.03 0.23 7.09
12/15/20 8:24:26 13.20 0.43 1.81
12/15/20 8:25:27 20.53 0.52 0.70
12/15/20 8:26:27 20.53 0.52 0.67
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
9:00:27
9:01:27
9:02:27
9:03:27
9:04:27
9:05:27
9:06:27
9:07:26
9:08:27
9:09:26
9:10:27
9:11:27

Post Cal Sterilization Run 001

0, (%) €O, (%) THC (ppm)

13.00 0.56 1.60

0.02 0.37 3.09

-0.01 0.37 3.09  |BIAS1LOWTHC
-0.01 0.38 1.34

-0.02 0.38 0.06

-0.03 0.37 000 | BIAS1ZERO
3.32 3.28 0.07

11.91 9.49 0.00

11.94 9,53 0.00 BIAS 1 €02 02
12.19 9.09 0.12

19.16 1.46 0.29

20.56 0.73 0.26
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
11:43:26
11:44:27
11:45:27
11:46:27
11:47:26
11:48:26
11:49:27
11:50:26
11:51:26
11:52:26

Post Cal Aeration Run 001

0, (%) €O, (%) THC {ppm)
0.06 0.36 1.74
0.04 0.36 3.17 | BIAS2THC
0.18 0.57 2.36
11.15 8.92 0.10
12.01 9.45 0.05 BIAS 2 CO2 02
8.77 6.62 0.05
0.06 0.40 0.00
0.03 0.36 0.00 | BIASZZERO
0.03 0.36 0.00
9.12 0.50 0.55
Page 111 of 153

PACE Environmental



PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
12:55:27
12:56:27
12:57:27
12:58:27
12:59:26
13:00:26
13:01:27
13:02:27
13:03.27
13:04:27
13:05:27

Post Cal Aeration Run 002

0, (%) €0, (%) THC {(ppm)
13.10 0.48 1.98
0.09 0.24 3.11
0.06 0.24 3.17 | BIAS3THC
0.10 0.31 251
0.25 0.36 0.10
| 0.04 0.25 0.02 | BIAS3ZERO
2.97 2.75 0.07
| 11.98 9.34 0.08 BIAS 3 CO2 02
13.35 7.67 0.30
20.57 0.59 0.66
20.61 0.55 0.64
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
13:498:27
13:50:27
13:51:.27
13:52:27
13:53:27
13:54.27
13:55:27
13:.56:27
13.57:27

Post Cal Sterilization Run 002

0, (%) €0, (%) THC (ppm)

1.75 0.38 1.32

0.08 0.21 3.08

0.07 0.21 312 | BIAS4THC

0.07 0.21 1.74

0.06 0.21 0.02 | BIAS4ZERO
5.53 4.63 0.09

12.02 9.31 0.04 BIAS 4 CO2 O2
13.99 7.05 0.15

21.04 0.29 0.21
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
16:38:27
16:39:27
16:40:27
16:41:27
16:42:27
16:43:27
16:44:27
16:45:27
16:46:27
16:47:27

Post Cal Aeration Run 003

0, (%) €O, (%) THC (ppm)
0.09 0.21 0.76
0.06 0.21 2.83
0.05 0.22 341 | BIASSTHC
0.05 0.22 0.44
0.04 0.22 0.00 | BIASSZERO
0.04 0.22 0.00
5.98 4.98 0.06
12.01 9.36 0.00 BIAS 5 CO2 02
12.24 9.02 0.27
20.22 0.81 0.69
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PACE Environmental

Minute Average

Date
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20
12/15/20

Time
17:30:27
17:31:27
17:32:27
17:33:27
17:34:27
17:35:27
17:36:27
17:37:27
17:38:27
17:39:27
17:40:14

Post Cal Sterilization Run 003

0, (%) CO, (%) THC (ppm)
20.61 0.62 0.98
5.66 0.62 1.04
0.06 0.29 3.09 | BIAS6THC
0.04 0.29 2.20
| 0.03 0.29 0.00 | BIAS6ZEROD
0.35 0.68 0.03
11.46 9.10 0.01
| 12.02 9.43 0.00 BIAS 6 CO2 02
12.03 9.45 0.00
15.82 5.62 0.04
20.10 6.93 0.02
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Analyzer Response Time
Documentation
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Analyzer Response Test

Analyzer Make
Analyzer Mods!
Analyzer Serigl #

Msthods TE, 34, 10
Use Low and High Gases and perform during initial system bias

Perform 2 runs as follows: Run the Low gas. Record the time itiakes the Low gas o
reach 85% of the value. Repeat the process for the High gas. The response time is
dictated by the longest run seen to achieve 95% of the gas value used.

Run # Gag Type Responss Time
4 S e
£ FH-CL ¢ & =
¥ 5%
B LY

System Response Time | E
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Analyzer Response Test

Analyzer Make
Analyzer Model <A T 02

Analyzer Serial # ANSFe 2.5

WMathods 7E, 24, 10
Use Low and High Gases and perform during Initial system bias
Perform 2 runs as follows: Run the Low gas. Record the time it takes the Low gas o

reach 95% of the value. Repeat the process for the High gas. The response tme is
dictated by the longest run seen o achisve 95% of the gas value used.

Run# 3as Type Response Time
/ s L
T4 CESY e Iy
z s
G T
System Response Time | |
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Analyzer Response Test

Analyzer Make VG zoo THC

Analyzer Model
Analyzer Serial # SLSEHD

Methods 25A & B
Use Zero and High Gases and perform during initial system bias

Perform 3 runs as follows: Run Zero (N2) gas untll the analyzer stabilizes, then quickly
switch to high gas. Record the time it takes the high gas o reach 95% of the value.

Rung Gas Tyoe Fesponse Time
/ RS e
Z £4
-4

Avg Response Time ! |
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Analyzer Interference Check
Documentation
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Method 7E-Interfarnce Responss

Applies to Models:
Diate of Tesh
Analyzer Type:
Modad:

Sarial Mumer:
Catibration Spary

800 Sarjes NDIR/PMD, 100/200/300 Serles NDIR/PMD, ZRE wiF D

Test Gag interfernt Concentration | Zerc Responga | Span Response | inlerferant Response
502 513 opm ] 0.000% 0.020% 3.020%
H20 0.82% 0.015% 0,020% Q.020%
N2O 10.00 npm 3.000% 0.000% 8.000%
MO 44.9 ppm Q.000% 0.000% 0.000%
NO2 9.8 pom 0.000% 0.000% £.000%
(010] 900 pom 0.000% 0.000% Q.000%
CH# 80.9 pom 0.400% 0.000% 0.800%
HC 27 99nnm 0.000% 0.000% 0.000%
Sum of Responses ' 0.504%
o5 of Calibration Span 0.012%
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Method TE-Inferfernce Responss

Applies o Models #00 Senes NDIR, 1002000200 Series NDIR, ZRE
Date of Test \
Analyzer Typa:
dModel

Serial Numern
Calibration Spar:

Tesl Gas Irieriemt Concentration | ~ero Response! Span Response | Interderent Response
302 102.8 ppm 0.000% 0.000% (. 000%
Ha 3.82% {1.085% 0.055% 0.085%
N0 10,00 ppm 0.005% .01 U% 0.010%
i8] 54.9 ppm 0.008% 03.025% 9.085%
NG 8.8 ppm 0.010% 0.010% 3.010%
e 100.0 ppm 0.010% 0.010% 0.010%
o 101.8 pom 0.010% 0.010% 0.010%
L 27.98ppm 00% 0.010% 0.010%
Surn of Resnanges 0.013%
% of Calikegting Span ' 11.084%
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Calibration Gas Certificates
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Alrgas Specialty Gases
Atrgas US4, LLC

G141 Easton Road

Bldg s

Plumsteadvilie, ¥4 18549
Adrgas.com

an ad Liguids company

CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO

Pyrt Number: NI CZ15A Refgrence Mumber. 1804018716811
Cylinder Analyzed, CC715835 Cylinder Volume: 1420 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2000 PSIG
Analysis Data Aug 05, 2020 Valve Outlet: 580
Lot Number. 180-401871881-1
Expiration Date:  Aug 08, 2028
ANALYTICAL RESULTS
Companent - Reguested Certified
Purity Concentration
MNITROGEN 99,9985 % 94,0805 %
CARBOM BIOKIDE < 1.0PPM <L.DL 0.03 PPM
NOx < 01 PPM <DL 0.02 PPM
802 < 0.1 PPM <UD 0.02 PPM
THC < 0.1 PPM <LDL 0.03 PPM
CARBON MONOXIDE < 0.5 PPM 0.185 PPM

Permanent Notes:Alrgas cerifies that the conients of this eylinder meet the requirerments of 40 CFR 72.2
Cylinders in Batohe

ALMOTB0O38, ALMOZSRS7, ALMOAS320, ALMO4BER4, ALMOS408S5, ALMOSTE80, CC114910, G038
1

i
COAGIBES, CO412880, CC4B2572, COSC1937, COR03BOZ, COTHERTE, COTIBE3E, COTH, COARAYY

957, COYTaS8.L0 183212,
ERODNINE EBOTIN05],

SGHIOISTE, SGI18E820BAL, XKCOI3TE0B

mpurities verfied against analytivel standards traceable to NIST by weight andfor analysis,

ré

Approved for Release Page 1 of 160-401871581-1
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&arg

15 Specialty Gasges
S l

ar S L uie GO . .v Bldg}. i
g GmpEny Flhurosteadviile, PA 18049
Alrgas.eean

CERTIFICATE OF ANALYSIS
Gradle of Product: EPA Protocol

Part Number: EORMI7SE15AD0ES Reference Number 160-401503518-1

Cylinder Number: CC215297 Cylinder Volume: 150.5 CF

Laboratory: 124 - Plumsteadvills - PA Cylinder Prassure: 2015 PSIG

PGVP Number: A12020 Walve Qutlet: 590

Gas Code: G2, 02 BALN Certification Dale: Sep 15, 2020
Expirati 18, 2028

Cartification parformed ego with “EPS Tragual
BOGA-12/531, uaing e o sy Halid, & 2
uncertanty a5 ataled Delow witE curi&dw;f;o vind od %’k*:’» Ty

e Hgt Lise m; .,wzue t&tr o VRS aam, i

ANALYTICAL BL%ULTS ‘
Component Requested Actual Protocol Total Relative AsBAY
Concentration Concentration Method Ungeriainty Dates ‘
CARBON DIOXIDE ~ ©.000 % 5.229 % 21 w1 1.5% NIST Traceable 00f15123020 |
OXYGEN 12.00 % 1483 % e} +i- 0.3% MIST Traceable ORE2020

NETHOISER Galance
CALIBRATION STANDARDS

Type Lot iD Cylinder No {.’;onsentmtion Uneertainty Expiration Date

NTRM 102508 Kezsass 70183 l CARBON mmx IDEMNITROGEN +i~ 0.5% Jan 13, 2 \22
NTEM oH10602 $D38USS i~ 1.3%

AMALYTICAL EQEKPMEN’E’
instrument/Make/Model Analytical Principhe L ast Multipoint Calibration
HOBBEA VASDT TSVEVUSP NDIR CO2 NEIR Sap 08, 2020 %
SIEMENS OXYMAT 8§ - N1-WE-0851 - 02 PARARAGRETIC Fop 11, 2020

Triad Data Available Upon Reguest
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ3NIETE1BAITES
Cylinder Number: CC113434
Laboratory: 124 - Riverion {SAP) -
PGYP Number: B52019

Gas Code: 02,02 BALN

Ln»eﬁasniy as sialed below Mm :1 f;:mi dm‘m f»?v& “>§ B

W, Ti\ﬁm are na sigeltent impmaiies whic

B fnt tise Tﬁss tingdir below 100 W‘ffg {e.

Reference Number
Cylinder Volume:
Cylinder Pressure:
Yalve Outlet:
Certification Date:

M

iy Beaioon! for Aaswy sl Dodificy
athodnlogy doesant ﬂaqmn. 43

volurnefvolume basis unisss mherwxse noted,

Alrgas Specialty Gases
Airgas USa, LLC

400 Union Landing Read
Cinnaminson, N oBo77-n000
Alrgag.com

82-401380363-1
158.3 CF

2015 PSIG

206

Jan 10, 20198

Tend the yse of m %sisbmum P kﬁu 'e }‘551 mms.ﬂis**!iam ot w

¥ meagnaaay.

AN ALYTICAL RESULTS
GComponent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON BIOXKIDE 19.00 % 18.59 % 31 +{- (3. B% NIST Traceable 01/09/2019
QXYGEN 24.00% 24.02 % 32 +/- 0.5% NIST Traceable 0171042019
MITROGEN Balance

CALIBRATION STANDARDS

Type Lot Cylinder Ho Concentration Uncoriainty Expiration Date
NTRM 13060731 CO413777 16.839 % CARBON DIOXIDEMNITROGEN - 0.8% May 08, 2019
’ 1420 CC273671 22 53 % OXYGENMNITROGEN i 3. 4% Mar 08, 2018

ANALYTECAL E@UEPMEN}?
instrument/Make/Model Analytical Principle Last Multipsint Calibration
Horibs ViA 510-COZ-T8GYCXEG NIIR Jan 04, 2019
Horiba MPA 510-02-TTWMJ041 Paramagrelic Jan 04, 2018
Triad Data Available Upon Request
Cooanedo Cicond
&ppmveé}f@r Reiease Page 1 of 82-401380363-1
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Alrgas Specislty Gases
Alrgas USa, LLC

5141 Faston Road

Ridg 1

Flumsteadville, PA 18949
Adrgas.com

an i jouide o

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD

Customaer PACE ENVIRONMENTAL PRODUCTS

Part Mumber: AOZNIOBC15AJ848 Reference Number 166-401838392-1
Cyfingler Number: CC733138 Cylinder Volume: 144.3 Cubic Fesl
Laboratory: 124 - Plumsteadville - PA Cylinder Pressurs: 2015 PSIG
Analysis Date: Oct 29, 2020 Yalve Qutlet 350

Lot Number: 160-401938382-1

Expiration Date: Oct 29, 2021

Product composition verified by direct comparison to catibration standards traceable to NLET, weights andfor NJLE.T,
Gas Mixturs reference materials,

ANALYTICAL RESULTS
Component Reg Cone Actual Concentration Analytical
{Mole %) Uncertainty
ETHYLENE OXIDE 3.000 PPN 3140 PPM ‘ +- 8%

NITROGEN Balance

; o A
2 d et
S 'y
B - ¥
“iapproved for Release Page 1 of 1604019383821
& Page 128 of 153
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airgas Specialty Gases
Afrgas USA, LLE
6141 Baston Road

o ) ) Bldg 1
wempany Plumsteadville, P& 18949
AJTEAS.COTH
CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDA

Customer: PACE ENVIRONMENTAL PRODUCTS
Pan Number: KO2MISBC15A0047 Reference Number: 160-401938393-1
Cylinder Number: CC734285 Cylinder Volume: 144.3 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Prassure: 2015 PSIG
Analysis Date: Gct 25, 2020 Valve Qutlet: 35055
LotNumber: 160-401938393-1

Expiration Date: QOct 29, 2021

Product composition verified by direct comparison to calibration standards traceable to N.ILS.T. weights and/or N.LS.T.
Gas Mixture reference malerials,

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
{Mole %} Uncertainty
ETHYLENE OXIDE £.000 PP 5 208 PP +e 5%
MITROGEN Balance
A /

Y AYaY

£ ﬁ‘fa' g f;,'//;%/ mw”“’www

(Léz,f_/‘ ). g

m:s;:&mv?;ﬁfm%% pass Page 1 of 160-404938343-1
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Adrgas Specialty Gases
Atrgas USA, LLO
. £ ) 8141 Easton Road
i ® Bldg

: de company o i
apy Air Linuiide company Plurnsteadville, PA 18949
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: PRIMARY 8STAND

Customer: PACE RNVIRONMENTAL PRODUCTS

part Number: KOZNISS8P15A0619 Refarence Number: 1604019383841
Cylinder Number: CC734294 Cylinder Volume: 144.3 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Analysis Date: Ot 28, 2020 Valve Outlet: 35058

Lot Number 160-401938384-1

Expiration Date: Oct 29, 2021

Primary Standard Gas Mixtures are traceable to N.LS.T. weights and/or N.LS.T. Gas Mixture reference materials,

ANALYTICAL RESULTS
Component Reqg Conc Actual Concentration Analytical
{Mole %) Uncertainty
ETHYLENE OXIDE 8.500 PPM B.O52 PPM i 0,
NITROGEN Balance
Y
/’)’/ ¢
(5" ! It
a; - J ol
{\}/‘/ }f {f]:)f //{"’Z/
;v‘/
b ﬁup@%ve?/?m Release Page 1 of 160-404838394.1
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APPENDIX E

FIELD SHEETS
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Traverse Point Calculator

Project: 1B. Braun Qutlet Sampling Location

|

Stack Diameter: 29.5
Number of Points Needed in Each Port: 8 {Port Extention =
Sample Train: Flow

| Distance from Stack Wall {inghesk:

Calculated Points

Points with Port Extension

Stratification Check

Point 1

W ;W b WwoR

el
o= O

# of Points

0.9
3.1
5.7
9.5
20.0
23.8
26.4
28.6

0.9
3.1
57
9.5
20.0
23.8
26.4
28.6

4.9
14.8
24.6

U.5. EPA Method 1 Traverse Point Percentages

4
0.067
0.25
0.75
0.933

6
0.044
0.146
0.296
0.704
0.854
0.956

8
0.032
0.105
0.194
0.323
0.677
0.806
0.895
0.968

10
0.026
0.082
0.146
0.226
0.342
0.658
0.774
0.854
0.918
0.974

12
0.021
0.067
0.118
0.177

.25
0.356
0.644

0.75
0.823
0.882
0.933
0.979

Stack Cross Sectional Area

4.746
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RUN# ‘
Location: /@6 /’Z’?@@; 5;’\’/

Date:
Etart Time: -, , P
End Time: (yﬁ%}{q I %j { @7“
RUN DATA y /; S/ o
Rapo! degrees 4 Z\J
Haiot degrees
____________________________ Carbion Dloxide (%) [GO2
..................... Oygan (%) {02 Cyclonic Flow Check
................... Meathane (%) [CH4)
,,,,,,,,,,,,,,,,,, " Molsture (%) (Bws)
Stack Static Pressure {"HIG) [Pyl

Barometrie Preasure {"Hg) [Ph]

{Roading} Stack
PortiPolnt Yaw Angle Pe-P2 P4-P5 Tomp
{dog} ‘ {in #,0) {in H.0} {deg F)
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APPENDIX F

STRATIFICATION CHECK
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STRATIFICATION CHECK

Customer Name: B Braun
Site Location: Allentown, PA
Source: CatOx Qutlet
Date: 12/15/20

0O, Concentration Deviation Deviation
Point {%) {% of mean) {difference from mean)
(A (8) {C)

1 20.25 0.2 0.0

2 20.27 0.2 0.0

3 20.38 0.4 ‘ 0.1
Average Response (D) = 20.3
Maximum {% of Mean} (B) = 0.4 %
Maximum {diff from Mean) (C) = 0.1 % diff
{Equations: i
8= A-D/D*100
Cl{diluent)=A-D
ALLOWABLE: B < 5% of mean OR
(single point sampling) C {diluent) < 0.3% diff
ALLOWABLE: B < 10% of mean OR
{3 point sampling) C {diluent) < 0.5% diff

NOTE: If >10% stratification, 12 point sampling must be done; Sampling points selected according to Method 1- Table
1-2.
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Strat Check- CatOx Outlet

PACE Environmental
Minute Average

Date Time 0, {%)
12/15/20 8:36:26 20.57
12/15/20 8:37:26 20.43
12/15/20 8:38:27 20.30
12/15/20 8:39:26 20.25
12/15/20 8:40:27 20.24
12/15/20 8:41:26 | 20.26 Pt.1 20.25
12/15/20 8§:42:27 20.25
12/15/20 8:43:26 20.26
12/15/20 8:44:26 20.25
12/15/20 8:45:27 20.26
12/15/20 8:46:26 20.29 Pt.2  20.27
12/15/20 8:47:26 20.32
12/15/20 8:48:26 20.34
12/15/20 8:49:27 20.35
12/15/20 8:50:26 20.39
12/15/20 8:51:26 20.41 Pt.3  20.38
12/15/20 8:52:26 20.43
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APPENDIX G

EtO GAS CERTIFICATE &
RECORDED PROCESS DATA
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Customer Comments:

te is computer generated, No signa

This Certifica
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Sterilization Run 1

gas charge 'bﬁ}

Date Time Temp Pressure TE121 (CatOx Inlet) TE124 {CatOx Outler)
egrees C  § | i degrees F degrees F
12/15/20 8:36 AM 310 317
12/15/20 8:37 AM 308 317
12/15/20 £:38 AM 311 317
12/45/20 8:35 AM 311 318
12/15/20 8:40 AM 312 318
12/15/20 8:41 AM 310 321
12/15/20 8:42 AM 309 324
12/15/20 8:43 AM 310 331
12/15/20 8:44 AM 312 338
12/15/20 8:45 AM 314 344
12/15/20 8:46 AM 316 350
12/15/20 8:47 AM 317 355
12/15/20 8:48 AM 316 360
12/15/20 8:49 AM 316 365
12/15/20 8:50 AM 317 369
12/15/20 8:51 AM 317 373
12/15/20 8:52 AM 316 376
12/15/20 8:53 AM 316 378
12/15/20 2:54 AM 315 380
12/15/20 8:55 AM 314 381
12/15/20 8:56 AM 314 382
12/15/20 8:57 AM 314 382
Averages 313.4 349.9
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Sterilization Run 2

gas charge
Date Time Temp Pressure TEL21 {CatOxinlet) | TE124 {Cathy Outlet)
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv psia degrees | dagraes F
12/15/20 1:10 PM 308 321
12/15/20 1:11 P 310 321
12715720 1:12 PM 310 321
12/15/20 1:13 PM 310 321
12/15/20 1:14 PM 310 321
12/15/20 1 1:15PM 311 322
12/15/20 1116 PM 311 325
12/15/20 1:17 PM 310 331
12/15/20 1:18 PM 311 338
12/15/20 1:19 PM 313 346
12/15/20 1:20 PM 315 353
12/15/20 1:21 PM 316 359
12/15/20 1:22 PM 316 364
12/15/20 1:23PM 316 368
12/15/20 1:24 PM 317 373
12/15/20 1:25 PM 316 377
12/15/20 1:26 PM 316 380
12/15/20 1:27 PM 317 383
12/15/20 1:28 PM 316 384
12/15/20 1:29 PM 315 386
12/15/20 1:30PM 314 387
12/15/20 1:31PM 314 388
Averages 313.3 353.1
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e

Sterilization Run 3

gas charge

Date Time TE121 {CatOx Inlet) TE124 (CatOx Dutlet)
degrees F degrees F
12/15/20 5:09 PM 308 323
12/15/20 5:10 PM 308 323
12/15/20 5:11 PM 308 323
12/15/20 5:12 PM 308 323
12/15/20 5:13 PM 309 323
12/15/20 5:14 PM 309 324
12/15/20 5:15 PM 310 327
12/15/20 5:16 PM 312 333
12/15/20 5:17 PM 314 340
, 12/15/20 5:18 PM 313 347
12/15/20 5:19 PM 315 354
12/15/20 5:20 PM 316 360
12/15/20 5:21PM 316 365
12/15/20 5:22 PM 316 370
12/15/20 5:23 PM 317 374
12/15/20 5:24 PM 316 378
12/15/20 5:25 PM 316 380
12/15/20 5:26 PM 315 383
12/15/20 5:27 PM 315 384
12/15/20 5:28 PM 315 385
12/15/20 5:29 PM 314 186
Averages 312.9 352.6
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Date & Time
12/15/20 10:42 AM
12/15/20 10:43 AM
12/15/20 10:44 AM
12/15/20 10:45 AM
12/15/20 10:46 AM
12/15/20 10:47 AM
12/15/20 10:48 AM
12/15/20 10:49 AM
12/15/20 10:50 AM
12/15/20 10:51 AM
12/15/20 10:52 AM
12/15/20 10:53 AM
12/15/20 10:54 AM
12/15/20 10:55 AM
12/15/20 10:56 AM
12/15/20 10:57 AM
12/15/20 10:58 AM
12/15/20 10:59 AM
12/15/20 11:00 AM
12/15/20 11:01 AM
12/15/20 11:02 AM
12/15/20 11:03 AM
12/15/20 11:04 AM
12/15/20 11:05 AM
12/15/20 11:06 AM
12/15/20 11:07 AM
12/15/20 11:08 AM
12/15/20 11:09 AM
12/15/20 11:10 AM
12/15/20 11:11 AM
12/15/20 11:12 AM
12/15/20 11:13 AM
12/15/20 11:14 AM
12/15/20 11:15 AM
12/15/20 11:16 AM
12/15/20 11:17 AM
12/15/20 11:18 AM
12/15/20 11:19 AM
12/15/20 11:20 AM
12/15/20 11:21 AM
12/15/20 11:22 AM
12/15/20 11:23 AM
12/15/20 11:24 AM
12/15/20 11:25 AM

CatOx Inlet
{temp °F)
TEL21
310
310
311
308
307
309
309
310
308
309
309
309
3098
309
309
309
308
310
311
312
311
309
308
311
311
309
308
308
310
311
311
310
309
309
309
309
309
309
309
309
309
309
310
312

Process Data Aeration Run 1

CatOx Outlet
{temp °F)
TEL124
338
338
338
338
337
337
336
335
334
334
334
334
334
333
333
333
333
332
332
332
332
332
333
333
333
332
332
332
332
332
331
330
330
331
331
330
330
330
329
329
329
329
328
328
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Date & Time
12/15/20 11:26 AM
12/15/20 11:27 AM
12/15/20 11:28 AM
12/15/20 11:29 AM
12/15/20 11:30 AM
12/15/2011:31 AM
12/15/20 11:32 AM
12/15/20 11:33 AM
12/15/20 11:34 AM
12/15/20 11:35 AM
12/15/20 11:36 AM
12/15/20 11:37 AM
12/15/20 11:38 AM
12/15/20 11:39 AM
12/15/20 11:40 AM
12/15/20 11:41 AM

Average

CatOx Inlet
{temp °F)
TE121
311
311
311
311
311
311
311
311
311
311
311
311
311
308
308
3098

309.7

Process Data Aeration Run 1

CatOx Outlet
{temp °F)
TE124
328
328
329
329
329
329
329
329
329
329
329
329
329
329
329
328

331.6
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Date & Time
12/15/20 11:55 AM
12/15/20 11:56 AM
12/15/20 11:57 AM
12/15/20 11:58 AM
12/15/20 11:59 AM
12/15/2012:00 PM
12/15/2012:01 PM
12/15/2012:02 PM
12/15/2012:03 PM
12/15/2012:04 PM
12/15/2012:05 PM
12/15/20 12:06 PM
12/15/20 12:07 PM
12/15/2012:08 PM
12/15/20 12:09 PM
12/15/20 12:10 PM
12/15/2012:11 PM
12/15/2012:12 PM
12/15/20 12:13 PM
12/15/2012:14 PM
12/15/2012:15 PM
12/15/20 12:16 PM
12/15/2012:17 PM
12/15/2012:18 PM
12/15/2012:18 PM
12/15/2012:20 PM
12/15/2012:21 PM
12/15/2012:22 PM
12/15/20 12:23 PM
12/15/2012:24 PM
12/15/20 12:25 PM
12/15/20 12:26 PM
12/15/2012:27 PM
12/15/20 12:28 PM
12/15/20 12:29 PM
12/15/20 12:30 PM
12/15/20 12:31 PM
12/15/20 12:32 PM
12/15/20 12:33 PM
12/15/20 12:34 PM
12/15/20 12:35 PM
12/15/20 12:36 PM
12/15/20 12:37 PM
12/15/20 12:38 PM

CatOx Inlet
{temp °F)
TEL121
310
310
310
310
310
310
310
310
309
309
309
309
309
309
309
309
309
308
308
308
308
310
312
311
312
312
310
308
310
311
310
308
308
310
311
310
309
309
30%
310
310
310
310
310

Process Data Aeration Run 2

CatOx Outlet
{temp °F)
TE124
326
326
325
325
325
325
325
325
325
325
324
324
324
324
324
324
324
323
323
323
323
323
323
323
323
323
323
324
324
324
324
323
322
323
323
322
322
322
322
323
322
322
322
322
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Date & Time
12/15/2012:39 PM
12/15/20 12:40 PM
12/15/20 12:41 PM
12/15/20 12:42 PM
12/15/20 12:43 PM
12/15/20 12:44 PM
12/15/2012:45 PM
12/15/20 12:46 PM
12/15/2012:47 PM
12/15/2012:48 PM
12/15/20 12:49 PM
12/15/20 12:50 PM
12/15/20 12:51 PM
12/15/20 12:52 PM
12/15/20 12:53 PM
12/15/20 12:54 PM

Average

CatOx Inlet
{temp °F)
TE121
310
310
310
311
311
311
311
311
311
311
311
310
310
308
308
310

309.8

Process Data Aeration Run 2

CatOx Qutlet
{temp °F)
TEL24
322
322
322
322
322
323
322
322
322
322
323
323
323
323
322
322

323.2
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Date & Time
12/15/20 3:35 PM
12/15/20 3:36 PM
12/15/20 3:37 PM
12/15/20 3:38 PM
12/15/20 3:39 PM
12/15/20 3:40 PM
12/15/20 3:41 PM
12/15/20 3:42 PM
12/15/20 3:43 PM
12/15/20 3:44 PM
12/15/20 3:45 PM
12/15/20 3:46 PM
12/15/20 3:47 PM
12/15/20 3:48 PM
12/15/20 3:49 PM
12/15/20 3:50 PM
12/15/20 3:51 PM
12/15/20 3:52 PM
12/15/20 3:53 PM
12/15/20 3:54 PM
12/15/20 3:55 PM
12/15/20 3:56 PM
12/15/20 3:57 PM
12/15/20 3:58 PM
12/15/20 3:59 PM
12/15/20 4:00 PM
12/15/20 4:01 PM
12/15/20 4:02 PM
12/15/20 4:03 PM
12/15/20 4:04 PM
12/15/20 4:.05 PM
12/15/20 4:06 PM
12/15/20 4:07 PM
12/15/20 4:08 PM
12/15/20 4:09 PM
12/15/20 4:10 PM
12/15/20 4:11 PM
12/15/20 4:12 PM
12/15/20 4:13 PM
12/15/20 4:14 PM
12/15/20 4:15 PM
12/15/20 4:16 PM
12/15/20 4:17 PM
12/15/20 4:18 PM

CatOx Inlet
{temp °F)
TEL21
312
310
307
310
311
309
308
308
309
311
312
312
309
308
309
311
312
311
309
308
310
311
311
311
311
310
310
310
310
310
310
310
310
310
310
310
310
309
309
309
308
308
308
308

Process Data Aeration Run 3

CatOx Outlet
{ternp °F)
TE124
334
333
333
333
333
333
333
333
333
333
332
332
332
332
333
333
332
332
331
331
331
331
331
330
330
331
331
331
330
330
330
330
329
329
328
328
328
328
328
328
327
327
327
327
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Date & Time
12/15/20 4:18 PM
12/15/204:20 PM
12/15/20 4:21 PM
12/15/20 4:22 PM
12/15/20 4:23 PM
12/15/20 4:24 PM
12/15/20 4:25 PM
12/15/20 4:26 PM
12/15/20 4:27 PM
12/15/20 4:28 PM
12/15/20 4:29 PM
12/15/20 4:30 PM
12/15/20 4:31 PM
12/15/20 4:32 PM
12/15/20 4:33 PM
12/15/20 4:34 PM

Average

CatOx Inlet
{temp °F)
TE121
310
311
311
312
312
310
308
308
309
311
311
310
310
309
309
309

309.8

Process Data Aeration Run 3

CatOx Qutlet
{termnp °F)
TE124
326
326
326
326
326
327
327
327
327
327
326
326
325
326
326
326

329.5
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